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Foreword 


THE  need  for  an  articulated  and  coordinated  course  of  study  in  science  for  the 
twelve  grades  of  tlie  public  school  system  has  long  been  recognized.  It  is  a  special 
pleasure,  therefor,  to  announce  the  completion  of  such  a  course. 

The  course  of  study  for  the  first  six  grades  was  prepared  by  Helen  Purcell,  Di- 
rector of  Elementary  and  Kindergarten  Education.  In  the  interest  of  economy  this 
course  has  been  divided  into  two  parts :  Bulletin  72  covers  the  work  of  grades  one, 
two  and  three,  and  Bulletin  72 A  covers  the  work  of  grades  four,  five  and  six.  The  work 
for  grades  seven,  eight  and  nine  is  included  in  a  separate  bulletin.  A  fourth  publication 
covers  the  work  for  grades  ten,  eleven  and  twelve.  These  materials  are  part  of  a  gen- 
eral program  of  curriculum  reorganization  developed  under  the  general  direction  of 
William  H.  Bristow,  Deputy  Superintendent,  Curriculum  Bureau. 

Valuable  help  in  the  preparation  of  this  material  was  given  by  other  departments 
of  the  State  government,  whose  work  includes  scientitic  fields.  This,  we  believe,  is 
unique.  The  material  also  incorporates  the  best  thought  of  representatives  of  other 
bureaus  in  the  Department  of  Public  Instruction,  particularly  the  Vocational  Bureau, 
in  connection  with  this  field. 

This  course  of  study  was  distributed  in  mimeographed  form  during  the  school  year 
1929.  Teachers  were  asked  to  submit  criticisms  and  suggestions.  Many  of  these  sug- 
gestions have  been  incorporated  in  the  present  course.  Doctor  George  B.  Green,  Pro- 
fessor of  Nature  Study,  Pennsylvania  State  College;  Dr.  E.  E.  Wildman,  Director  of 
Science,  Philadelphia ;  and  Mr.  Arthur  Clark,  Supervisor  of  Science,  Philadelphia,  re- 
viewed the  material  in  detail  and  offered  many  constructive  suggestions. 


May  1,  1932 


James  N.  Rule 
Superintendent  of  Puhlic  Instruction 


Courses  of  Study  in  Science  for  Grades  Four,  Five  and  Six 

Science  as  a  School  Activity 


OUTCOMES  of  Science  in  Terms  of  Personal 
Assets. — Science,  in  common  with  all  the  sub- 
jects of  study,  should  contribute  to  the  pres- 
ervation and  development  of  desirable  moral  and 
civic  qualities.  These  partly  grow  out  of  the  life  of  the 
school  as  it  is  affected  by  the  activities  related  to  the 
subject,  and  partly  through  innate  opportunities  in 
the  subject  itself.  Within  its  specific  fields  a  study 
of  science  in  the  first  six  grades  should  center  around 
familiar  facts  and  phenomena.  With  these  as  a  back- 
ground it  should  seek  to  give  the  pupil  the  beginnings 
of  scientific  knowledge ;  to  lay  the  foundations  for  fu- 
ture scientifie  growth ;  to  develop  the  habit  of  seek- 
ing information  at  its  sovirce;  to  protect  and  expand 
the  child 's  interest  in  nature ;  to  point  out  the  need 
for  preservation  and  development  of  natural  re- 
sources ;  to  set  up  the  beginnings  of  a  sense  of  the  im- 
portance of  science  in  the  life  of  the  world ;  to  fill 
the  pupil  with  a  desire  for  the  truth  and  show  him 
the  need  for  proof ;  to  give  him  the  foundations  for 
a  scientifie  method  of  thinking. 

Importance  of  Relevant  Experiences. — A  realiza- 
tion of  the  outcomes  listed  above  implies  that  a  study 
of  science  is  a  series  of  experiences  in  the  expression 
of  these  outcomes.  The  suggested  activities  included 
in  each  unit  are  an  attempt  to  help  the  teacher  in  the 
organization  of  such  experiences.  It  is  not  intended 
that  the.se  activities  shall  be  carried  out  in  their  en- 
tirety or  that  they  shall  take  the  place  of  activities 
that  in  the  judgment  of  the  teacher  are  more  suitable 
to  the  situation.  They  are  intended  only  to  point 
toward  the  type  of  method  that  should  prevail,  and 
to  provide  the  teacher  with  help  in  organizing  activi- 
ties suited  to  her  particular  problem  and  environ- 
ment. Knowledge  obtained  from  books  has  a  limited 
p]ace  in  a  study  of  science  in  the  first  six  grades. 
Actual  contacts  with  the  materials  involved  should 
be  sought.  The  pupil  should  be  helped  to  find  knowl- 
•edge  where  it  exists ;  to  seek  it  from  those  who  know ; 
to  make  a  study  of  science  a  concrete  and  active  pro- 
cess. 

Reference  Material. — The  large  part  taken  in  the 
preparation  of  this  course  of  study  by  other  depart- 
Taents  in  the  organization  of  the  Commonwealth  has 
Ijeen  mentioned  in  the  Foreword.  Much  material  in 
scientifie  fields  has  been  prepared  by  these  depart- 
ments. This  material  was  constantly  used  in  the  or- 
ganization of  the  courses  of  study  for  the  fii"st  six 
grades  and  is  necessary  to  their  best  interpretation. 
These  bulletins  may  be  obtained  by  superintend- 
ents upon  application  to  the  departments  publish- 
ing them.  It  will  be  necessary,  however,  to  con- 
sider these  bulletins  as  permanent  reference  ma- 
terial.   The  cost  of  publication  is  large  and  their  dis- 

*Such  a  list  costs  ten  cents.    Stamps  are  not  accepted. 


tribution  will  necessarily  be  limited  to  reasonable 
numbers.  Valuable  bulletins  respecting  problems  in 
science  may  be  obtained  at  slight  cost  from  the  United 
States  Government.  Lists  of  such  material  may  be 
obtained  by  addressing  the  Superintendent  of  Docu- 
ments, Washington,  D.  C* 

A  number  of  problems  included  in  the  course  of 
study  are  not  covered  by  the  bulletins  suggested 
above.  Reference  material  relating  to  these  problems 
is  necessary  to  complete  instruction.  In  addition,  the 
teacher  of  science  needs  material  at  hand  that  will 
enable  her  to  satisfy  extensions  of  her  curiosity,  and 
to  answer  questions  that  may  be  rais«.'d  by  the  pupiLs 
that  the  bulletins  listed  may  not  cover.  A  helpful 
list  of  such  additional  material  is  suggested.  Where 
the  title  of  the  book  or  bulletin  specifically  indicates 
the  material  covered,  it  is  listed  following  the  course 
of  study  for  the  grade  only.  If  material  is  needed 
that  is  not  clearly  indicated  in  the  title,  a  detailed 
reference  is  inserted  following  the  point  to  which  it 
refers.  So,  too,  information  not  generally  obtainable 
is  included  in  the  text.  All  reference  material  with 
publishers  is  listed  in  the  bibliography  at  the  close  of 
the  course  of  studj'. 

Visual  Material  and  the  School  Journey. — The 

stereograph,  the  slide,  and  the  moving  picture  are 
necessarily  a  part  of  a  highly  effective  study  of  sci- 
ence. Suggestions  for  a  minimum  use  of  such  ma- 
terials toward  which  the  school  should  work  are  in- 
cluded. Pictorial  material  and  object-specimen  ma- 
terials are  frequently  suggested.  Museums  in  the 
community  or  nearby  should  be  capitalized  to  the 
fullest  extent.  All  materials  suggested  for  study  may 
be  seen  clearly  with  the  naked  eye.  The  simple  mi- 
croscope and  the  field  glass,  however,  are  sources  of 
great  joy  to  the  child.  So,  too,  a  compound  micro- 
scope uncovers  marvelous  things.  None  of  these, 
however,  are  necessary  to  the  development  of  the 
course  of  study  as  organized.  They  are  valuable  sup- 
plemental helps  only. 

The  school  journey  is  frequently  listed  as  a  sug- 
gested activity.  Such  a  suggestion  may  be  carried  out 
in  several  ways : 

1.  The  entire  class  may  make  the  visit  during 
school  hours  or  at  some  other  period  arranged  by 
the  teacher  and  the  class. 

2.  Individuals  or  groups  may  make  visits  sug- 
gested outside  of  school  hours  if  the  point  to  be 
visited  is  within  the  immediate  neighborhood  and 
the  children  have  reached  an  age  that  makes 
a  safe  journey  probable. 

3.  Individuals  who  have  opportunities  for 
transportation  may  make  visits  and  report  the 
results  of  their  observations  to  the  class. 
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Additional  information  as  to  standards,  equipment, 
and  supplies  in  the  fields  of  visual  material  and  the 
school  journey  may  be  obtained  by  addressing  the 
Director  of  Visual  Education,  Department  of  Public 
Instruction,  Harrisburg. 

Use  of  the  Radio. — Where  a  school  radio  is  .avail- 
able, arrangements  should  be  made  for  the  reception 
of  talks  that  correlate  with  the  course  in  science. 
Pupils  should  also  be  stimulated  to  ' '  tune  in  "  on  rele- 
vant science  talks  that  are  given  in  the  early  evening. 
Such  talks  may  be  reported  in  class  for  the  benefit 
of  pupils  who  do  not  have  radios  and  for  purposes 
of  general  discussion. 

Encouragement  of  the  Pupil  with  Special  Scien- 
tific Aptitudes. — The  Edisons  and  Marconis  of  the 
future  are  now  in  our  schools.  To  discover  and  en- 
courage unusual  talent  is  a  specific  obligation  of  the 
teacher.  Individual  projects  should  be  encouraged, 
"Pad"  exhibits  planned  and  in  every  possible  way 
special  talent  encouraged  and  developed. 

Unifications  and  Correlations. — Each  teacher 
should  examine  the  units  suggested  for  the  grade  for 
possible  unifications  or  correlations  with  other  units 
in  science  or  with  other  subjects  of  study.  Economy 
of  time  and  effort  should  always  be  sought.  A  school 
journey  suggested  in  connection  with  one  unit  not 
infrequently  may  be  made  to  include  material  in  an- 
other unit  or  may  contribute  to  another  subject  of 
study.  As  pointed  out,  the  course  of  study  in  science 
is  suggestive  only.  The  manner  of  its  use  is  in  the 
hands  of  supervisory  officials  and  teachers. 

Mastery  of  Essentials.^ — Care  must  be  taken, 
throughout  the  course,  to  keep  the  material  within 
the  comprehension  of  the  child.  The  organization  of 
complicated  material  is  beyond  the  capacities  of  the 
pupil  in  the  first  six  grades.  The  course  seeks  pri- 
marily to  give  him  simple  scientific  experiences  within 
the  limits  of  his  environment  and  to  stimulate  his 
scientific  interests.  Facts  required  are  limited.  Ad- 
ditional facts  to  be  mastered  must  be  determined  by 
supervisors  and  teachers.  Communities  differ  in  their 
scientific  backgrounds.  Supervisors  and  teachers  dif- 
fer in  their  opinions  as  to  what  is  of  primary  im- 
portance. Decisions,  however,  should  be  made  and 
results  obtained. 

Fitting  the  Course  to  the  Community- 
Limitations  of  a  State  Course  of  Study. — An  at- 
tempt has  been  made  to  correyate  this  course  of  study 
with  the  scientific  resources  and  activities  of  the  Com- 
monwealth ;  to  make  these  a  center  for  the  develop- 
ment of  larger  scientific  interests  and  activities.  A 
course  of  study  prepared  for  a  State  as  large  as  Penn- 
sylvania, however,  is  unavoidably  general  in  char- 
acter. The  backgrounds  necessary  for  the  develop- 
ment of  some  of  the  problems  included  may  not  exist- 
in  certain  communities  nor  in  nearby  territory.  On 
the  other  hand,  scientific  materials  close  at  hand  may 


be  omitted.  So,  too,  the  apartment-house  dweller  is 
not  likely  to  have  space  for  a  garden  and  must  neces- 
sarily find  his  field  of  garden  practice  in  window 
boxes  and  flower  pots.  The  same  principle  holds  true 
with  respect  to  seasonal  differences.  Spring  comes 
earlier  in  the  Southern  part  of  our  State  than  in  the 
Northern  part;  highlands  and  lowlands  show  similar 
differences.  The  course  of  study  offered,  therefore, 
is  suggestive  only  of  what  may  be  done.  The  problem 
of  fitting  it  to  the  materials  and  conditions  of  a  spe- 
cific community  is  the  task  of  the  officials  and  teachers 
of  that  community.  This  should  be  undertaken  at 
once  and  carried  to  tentative  completion  as  soon  as 
possible. 

Opportunity  for  Choice  and  Substitution. — Ex- 
amples of  specific  community  differences  are  found  in 
the  trees,  bushes,  vines,  common  to  the  locality ;  in  the 
garden  flowers  generally  cultivated  and  in  the  wild 
flowers  with  which  the  group  may  reasonably  be  ex- 
pected to  become  acquainted  through  observation. 
The  scope  of  the  lists  given  in  the  Appendix  exceeds 
the  requirements  of  the  course.  Such  substitutions, 
eliminations  and  additions  should  be  made  as  are  nec- 
essary to  make  these  lists  of  maximum  use. 

Suggestions  for  Installing  the  Course 

Need  for  Adjustments. — In  introducing  this  course 
of  study,  teachers  should  remember  that  no  class  be- 
yond the  first  grade  will  be  prepared  to  take  up  the 
work  as  outlined ;  that  the  second  grade  will  not  have 
the  backgrounds  for  this  grade  for  another  year; 
that  it  will  take  two  years  before  the  third  grade  is 
adequately  prepared  for  the  material  outlined;  three 
years  for  the  fourth  grade ;  four  years  for  the  fifth 
grade;  five  years  for  the  sixth  grade.  In  the  mean- 
time, adjustments  necessarily  must  be  made.  Identifi- 
cations should  be  reduced  to  reasonable  proportions; 
material  not  necessarily  related  to  the  work  of  previ- 
ous grades  should  be  emphasized,  or  specific  topics 
chosen  and  work  suggested  for  preceding  grades  in- 
cluded. In  short,  adjustments  must  be  made  to  fit  the 
situation. 

A  New  Adventure. — The  teaching  of  science  will 
be  a  new  adventure  for  many  teachers  in  the  first  six 
grades.  It  may  be  that  some  teachers  will  feel  un- 
prepared to  carry  on  the  work  and  will  approach  it 
with  misgivings  and  timidity.  No  teacher  should  be 
worried.  Rather  teachers  should  learn  with  the  chil- 
dren;  enjoy  with  them  the  discovery  of  new  wonders 
in  nature's  realms,  the  thrill  of  simple  experiments 
that  introduce  vital  principles,  the  immensity  of 
modern  scientific  advances.  The  world  today  is  a 
scientific  world.  The  future  promises  to  be  still  more 
scientific.  He  who  lives  fully  today  or  tomorrow  or 
within  a  more  distant  period  must  be  part  of  such  a 
world.  Let  us  all  learn  together  to  capitalize  the 
assets  and  enjoy  the  marvels  that  a  scientific  world 
possesses. 


Grade  Four 


AUTUMN 

I.  Flowers 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  flowers. 

2.  To  extend  experiences  in  Autumn  planting  of 
flowers. 

B.  Suggested  Activities 

1.  Each  pupil  determine  his  favorite  Autumn 
flower.   Make  picture  of  this  flower. 

2.  Organize  an  exhibit  of  Autumn  flowers. 

3.  Identify  ten  garden  flowers  that  are  in  bloom 
in  Autumn.  Look  especially  for  flowers  among 
those  listed  for  Autumn  for  Grades  I-IV,  Ap- 
pendix. 

4.  Discuss  successes  and  failures  with  respect  to 
flowers  planted  in  previous  Spring.  Try  to 
find  reasons  for  both. 

5.  Interview  people  in  community  who  are  suc- 
cessful in  securing  Spring  flowers  from  Au- 
tumn planting  as  to  best  flowers  to  plant. 

6.  Plant  some  of  these  plants  in  school  yard  or 
home  yards  or  in  both. 

7.  Determine  type  of  soil  favorable  to  growth  of 
plants  chosen,  depth  of  planting,  and  other 
factors  affecting  growth. 

8.  Include  Iris  in  Autumn  plantings  of  flowers. 

9.  Pupils  plan  for  plantings  in  pots  so  as  to  have 
house  plants  in  blossom  in  Winter  or  early 
Spring. 

II.  Birds 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  birds :  in  the  home 
region,  in  the  State  as  a  whole,  in  the  United 
States,  in  other  parts  of  the  world. 

B.  Suggested  Activities 

1.  Identify  seven  birds  observed  in  community  in 
Autumn.  Look  particularly  for  birds  among 
those  listed  for  Grades  I-IV,  Appendix. 

2.  Note  foods  of  birds  identified. 

3.  Pupils  collect  three  or  four  unused  bird  nests 
if  they  may  be  safely  obtained  in  community 
or  nearby,  or  make  artificial  nests  that  imitate 
nests  of  specific  birds.  Cut  out  of  paper  and 
color  the  male  and  female  of  the  birds  that 
occupy  such  nests.  Arrange  nest  so  as  to  in- 
dicate natural  location.  For  example,  place 
nest  found  in  tree  on  branch  of  a  similar  tree. 
Place  father  and  mother  birds  in  typical  sit- 
uations.   Attach  card  giving  species  of  bird. 

4.  List  two  birds  found  in  other  parts  of  the 
State  that  are  not  common  locally.  Obtain  pic- 
tures of  such  birds. 

5.  List  two  interesting  birds  in  the  United  States 
that  are  not  common  in  the  State  of  Pennsyl- 
vania. Examine  pictures  of  these  birds.  De- 
cide why  they  do  not  live  in  home  state. 


6.  List  two  or  three  interesting  birds  in  other 
parts  of  the  world  as  the  Ostrich,  the  Condor. 
Examine  pictures  of  these  birds.  Consider 
their  habits ;  whether  they  are  harmful  or 
helpful  to  man. 

Desirable:  Stereographs  of  birds  not  found 
in  the  United  States.  See  Catalog  24,  Key- 
stone View  Company,  Meadville,  Pennsylvania. 

III.  Seasons 

A.  Problems  and  Experiences 

1.  To  learn  meaning  in  terms  of  day  and  night 
of  Autumn  Equinox. 

2.  To  sense  a  relationship  between  the  length  of 
day  and  night  and  the  position  of  the  sun. 

3.  To  master  names  and  order  of  months  in  year. 

B.  Suggested  Activities 

1.  Note  day  in  Autumn  on  which  day  and  night 
are  of  equal  length.  (Look  in  dictionary  un- 
der Equinox.) 

2.  Find  equator  on  globe  or  draw  equator  around 
ball.  With  light  and  globe  or  ball  experi- 
ment with  light  held  over  equator.  Note  that 
rays  of  light  extend  equally  on  both  sides  of 
the  equator.  Move  light  toward  poles  of  globe 
or  ball  and  note  differences  in  relation  to  equa- 
tor of  areas  that  light  strikes. 

3.  Mark  length  of  shadow  of  pole  on  this  day. 
(Note  hour  at  which  marked  and  continue  to 
use  this  hour  in  future  marking  of  shadow). 

4.  Master  names  of  months  in  year  with  order  in 
which  they  come. 

IV.  Mushroom  and  Toadstool 

A.  Problems  and  Experiences 

1.  To  find  how  mushrooms  and  toadstools  repro- 
duce themselves ;  how  to  discriminate  between 
mushrooms  and  toadstools. 

B.  Suggested  Activities 

1.  Break  out  the  stem  of  the  mushroom  or  toad- 
stool, and  lay  the  cap  gills  downward  on  a 
glass  plate,  covering  it  with  a  cup  or  other 
vessel  to  keep  it  from  drying  out  too  rapidly. 
Leave  without  disturbing  for  two  days.  Then 
carefully  lift  the  cup  from  the  glass. 
Answer  this  question:  What  is  left  on  the 
glass  when  the  mushroom  or  toadstool  is  lifted  ? 

2.  Discuss  what  will  happen  if  these  mushroom 
or  toadstool  spores  are  blown  out  into  the  air. 

3.  Determine  how  to  tell  a  mushroom  from  a  pois- 
onous toadstool.  ('Emphasize  need  of  care  in 
this.  If  children  live  in  a  neighborhood  where 
wild  mushrooms  are  likely  to  be  picked  the  fol- 
lowing three-fold  rule  will  be  helpful.  It  is  a 
mushroom  (1)  if  it  is  taken  from  cultivated 
fields  or  pasture,  (not  from  woods)  ;  (2)  If  it 
has  pink  or  flesh  colored  gills;  (3)  If  it  has  a 
ring  on  the  stem  when  old,  or  a  veil  over 
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the  gills  when  young.  These  rules  may  easily 
be  committed  to  memory  in  the  following 
verses : 

(1)  "How  can  I  tell  a  mushroom  wild?  ' 
"By  this  simple  threefold  rule,  my  child : 

Its  stem  has  a  ring  around, 

It  has  pink  gills  facing  the  ground, 

And  in  fields,  not  in  woods,  it  is  found." 

(2)  "Mother,  mother,  what  is  a  mushroom?" 
"If  in  the  fields  you  meet  it 

With  ring  on  the  stem  and  pink  gills  beneath 
It's  a  mushroom  and  you  may  eat  it." 

4.  Discuss  large  production  of  mushrooms  in 
Pennsylvania. 

5.  Locate  on  map  chief  center  in  the  growing  of 
mushrooms  in  the  state. 

V.  Animals,  Reptiles,  and  Batrachians 
■-^  A.  Problems  and  Experiences 

1.  To  set  up  friendly  relations  wdth  wild  animals, 
batrachians  or  reptiles  in  neighborhood,  as 
toad,  turtle,  rabbit. 

\^B.  Suggested  Activities 

1.  Each  pupil  try  to  secure  the  friendship  of  a 
harmless  wild  animal,  reptile  or  batraehian 
common  to  neighborhood.  Place  animal  in  en- 
closure or  cage  or  develop  friendship  in  na- 
tural environment. 

2.  Pupils  make  frequent  reports  as  to  progress 
in  setting  up  friendly  relations  between  them- 
selves and  these  pets. 

VI.  Insects  And  Arachnids 

A.  Problems  and  Experiences 

1.  To  extend  observation  of  butterflies  and  moths. 

2.  To  study  the  potato  bug  as  a  type  of  beetle. 

3.  To  extend  knowledge  of  spiders ;  how  the 
spider  is  reproduced ;  parental  care  among 
spiders. 

B.  Suggested  Activities 

1.  Gather  pupae  of  moths  and  butterflies  and 
place  in  schoolroom  for  future  observation. 
Try  to  include  cocoons  of  the  Promethea  Moth. 
(Most  commonly  found  on  Cherry,  Sassafras, 
Ash,  Sycamore  and  Tulip  trees.) 

2.  Note  potato  beetle  on  potato  stalks  in  home 
gardens  and  potato  fields.  Compare  wings 
with  those  of  the  fly.  Determine  distinguish- 
ing marks  of  a  beetle. 

3.  Squeeze  potato  beetle  a  little  and  note  ill- 
smelling  liquid  exuded.  Discuss  the  value  of 
this  liquid  in  protecting  potato  beetles  from 
birds  and  other  enemies. 

4.  Learn  main  facts  in  history  of  the  potato 
beetle ;  where  it  originally  lived ;  reasons  for 
its  increase  and  spread. 

5.  Find  from  people  whose  potato  gardens  or 
fields  have  few  potato  beetles  how  they  accom- 
plish this.  (U.  S.  Department  of  Agriculture, 
Farmers  Bulletin  1371,  Diseases  and  Insects  of 
Garden  Vegetables,  p.  34) 

6.  Establish  a  nest  for  the  potato  beetle.  Place 
five  or  six  inches  of  soil  in  bottom.  Place  a 
number  of  adult  potato  beetles  in  nest.  Keep 
supplied  with  potato  stalks  while  these  may 
be  found.    Also  place  pieces  of  raw  potato  in 


nest.  Sprinkle  a  little  water  on  soil  occasion- 
ally. Note  how  potato  beetle  eats.  Compare 
with  methods  through  which  moths  and  butter- 
flies obtain  food.  Note  potato  beetle  burrow- 
ing into  the  ground  as  cold  weather  ap- 
proaches. 

7.  Identify  the  beetle  called  Lady  Bird  (Lady 
Bug). 

8.  Compare  method  of  flying  with  that  of  potato 
beetle.    Find  other  similarities. 

9.  Find  in  what  waj^  the  Lady  Bird  is  helpful  to 
plants. 

10.  Note  other  beetles. 

11.  Organize  special  characteristics  of  the  beetle. 

12.  Find  eggs  of  spider.  (Found  in  different 
places  according  to  habits  of  spider ;  such  as  on 
a  stone,  within  folded  leaves,  on  boards,  in 
crevices  of  rocks,  suspended  in  webs  attached 
to  the  branches  of  weeds  or  shrubs)  Place 
each  batch  of  eggs  with  material  to  which  it 
is  attached  in  a  glass  jar  or  other  glass  recep- 
tacle with  thin  cloth  tightly  tied  over  top. 
Watch  eggs  hatch.  (Spiders  generally  hatch 
in  early  winter  but  remain  in  the  nest  until 
spring  feeding  on  one  another). 

13.  Open  some  nests  in  early  Autumn  and  estimate 
number  of  eggs  in  each. 

14.  Open  some  other  nests  when  spiders  are  first 
hatched  and  estimate  number  of  spiders.  Note 
approximate  number  of  spiders  that  eventually 
emerge  from  a  nest.  Explain  differences  be- 
tween number  of  eggs,  number  spiders  when 
first  hatched  and  number  of  spiders  that 
eventually  emerge  from  the  nest. 

15.  Identify  the  Orbweb  spider  and  Orange  Gar- 
den spider. 

16.  Make  pictures  of  these  spiders. 

17.  Discuss  parental  care  on  the  part  of  the  Run- 
ning spider  or  Wolf  spider  (Gerald  Craig, 
Tentative  Course  of  Study  in  Elementary  Sci- 
ence for  Grades  I  and  II,  p.  82). 

VII.  Diseases  in  Garden  Vegetables 

A.  Problems  and  Experiences 

1.  To  note  diseases  that  attack  the  cabbage  and 
other  crops  of  this  family. 

2.  To  find  methods  for  prevention  and  extermina- 
tion of  such  disease. 

B.  Suggested  Activities 

1.  Each  pupil  examine  cabbage,  cauliflower,  or 
brussel  sprouts  in  his  own  or  neighbor's  garden 
for  diseased  plants. 

2.  Try  to  identify  one  or  two  most  common  dis- 
eases found. 

3.  Find  reason  for  such  diseases  and  means  for 
prevention  and  cure. 

VIII.  Protective  Coloring  and  Behavior 

A.  Problems  and  Experiences 

1.  To  learn  advantages  of  protective  coloring  and 
behavior  in  insects,  spiders,  and  animals. 

B.  Suggested  Activities 

1.  Note  spiders  and  insects  that  are  difficult  to  see 
because  of  resemblance  to  their  surroundings. 

2.  Pupils  discuss  other  cases  of  protective  color- 
ing with  which  they  are  acquainted. 
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3.  Discuss  advantages  of  protective  colorings. 

4.  Note  behavior  of  potato  beetle  when  handled. 
Discuss  how  "playing  dead"  may  help  the 
potato  beetle  to  escape  injury. 

5.  Pupils  tell  stories  of  other  cases  of  ' '  playing 
dead"  that  they  have  observed. 

Desirable:  Stereographs  showing  protective  color- 
ings of  some  insects  and  moths.  See  Catalog  24,  p. 
17,  Keystone  View  Company,  Meadville,  Pennsyl- 
vania. 

IX.  Rainfall 

A.  Problems  and  Experiences 

1.  To  learn  hoAv  rainfall  is  measured. 

2.  To  find  yearly  rainfall  in  community.  (This 
includes  water  from  snow). 

B.  Suggested  Activities 

1.  Review  experiments  and  material  respecting 
rain  in  Grade  III. 

2.  Place  receptacle  where  rain  Avill  fall  into  it 
normally  (A  fairly  large  receptacle  should  be 
used).  Estimate  depth  of  water  in  receptacle 
after  rain  has  ceased. 

3.  Pupils  learn  that  this  measure  indicates  depth 
of  Avater  that  fell  over  entire  area  in  which 
storm  occurred. 

4.  Repeat  measurement  each  time  it  rains  until 
the  meaning  of  depth  of  rainfall  is  well  under- 
stood. 

5.  Estimate  total  rainfall  during  periods  in 
which  rain  was  measured. 

6.  If  the  local  press  furnishes  information  re- 
specting depth  of  rainfall  compare  their  re- 
ports with  school  findings.  If  these  differ  dis- 
cuss probable  reasons  :  (Exact  measurement  is 
improbable  with  an  ordinary  pan  and  ruler ; 
measurements  reported  in  press  are  made  with 
much  exactness). 

7.  A  group  or  an  individual  visit  a  weather  sta- 
tion if  this  can  be  arranged  and  report  to  re- 
mainder of  class  how  rainfall  is  measured. 

8.  Find  the  attitude  of  people  who  have  gardens 
or  farms  with  respect  to  the  season's  rainfall. 
Has  there  been  enough  ?  Too  much  ?  Not 
enough  1 

9.  Discuss  relation  of  Autumn  rains  to  Spring 
growths. 

X.  Fish 

A.  Problems  and  Experiences 

1.  To  learn  reasons  for  conservation  of  certain 
kinds  of  fish. 

2.  To  extend  identification  of  fish. 

B.  Suggested  Activities 

1.  Determine  why  the  Bass  is  a  favorite  food. 

2.  Examine  pictures  of  the  Black  and  White  Bass. 
Examine  these  fish  if  there  is  opportunity  for 
this. 

3.  Find  season  in  which  Black  and  White  Bass 
may  be  legally  caught. 

4.  Discuss  reasons  for  limitations.  Decide  rea- 
sons for  requiring  licenses  to  fish. 

5.  Find  how  the  supply  is  kept  up  in  Pennsyl- 
vania. 


6.  If  a  Bass  can  be  obtained  alive,  place  in  tub 
or  other  receptacle  filled  with  w-ater  and  note 
colors  and  manner  of  swimming. 

7.  Find  the  foods  upon  which  the  Bass  feeds ;  the 
type  of  streams  in  wliich  it  thrives. 

XL  Geological  Nature  Study 

A.  Problems  and  Experiences 

1.  To  note  effect  of  rains  on  nearby  streams  and 
their  valleys. 

B.  Suggested  Activities 

1.  Determine  effect  of  rains  on  height  of  streams ; 
on  banks  of  streams. 

2.  Discuss  other  changes  in  stream  or  banks 
noted. 

XII.  Sea  Shells 

A.  Problems  and  Experiences 

1.  To  learn  to  identify  one  or  two  types  of  water 
life  that  live  in  a  shell  with  which  pupils  come 
in  contact. 

B.  Suggested  Activities 

1.  Make  a  collection  of  shells  found  in  community 
if  community  is  near  a  body  of  water.  If 
above  conditions  exist  in  community  try  to  ob- 
tain some  shells  in  which  the  mollusk  may  be 
seen. 

2.  Visit  store  in  community  in  which  oysters  are 
received  in  the  shell,  if  there  is  such  a  place,, 
and  ask  to  see  some  shells  opened. 

3.  Oi'ganize  exhibition  of  beautiful  shells  lent  by 
the  children  for  the  occasion.  Label  each  shell 
with  such  descriptive  material  as  children  are 
able  to  obtain;  as,  where  originaUy  found, 
name  if  known. 

4.  Learn  how  the  chambered  nautilus  builds  his 
house. 

5.  Pupils  examine  pictui'e  of  chambered  nautilus. 

Desirable:  Stereographs  of  moUusks.  Send  for 
list  to  Keystone  View  Company,  Meadville,  Penn- 
sylvania. 

XIII.  Trees 

A.  Problems  and  Experiences 

1.  To  learn  more  about  the  propagation  of  trees. 

2.  To  extend  identification  of  trees. 

3.  To  learn  the  duties  of  a  forest  ranger. 

B.  Suggested  Activities 

1.  Pupils  note  what  has  happened  to  nuts  planted 
previous  Autumn.  If  results  are  not  satisfac- 
tory determine  probable  reasons. 

2.  Protect  and  care  for  young  trees  that  have 
groAvn  from  these  nuts. 

3.  Identify  six  trees  in  Autumn  dress.  Look  par- 
ticularly for  trees  among  those  listed  for 
Grades  II-IV,  Appendix. 

4.  Identify  four  fruit  trees  as  they  appear  in  the 
Autumn.  Look  especially  for  Peach,  Apple, 
Cherry,  Plum  trees. 

5.  Determine  the  outstanding  characteristic  of 
non-poisonous  Sumach  trees  (red-fruited). 

6.  Find  the  duties  of  a  Forest  Ranger. 

7.  Organize  a  Junior  Forest  Rangers  Club. 
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8.  Find  what  trees  in  tlie  community,  if  any,  are 
usually  planted  in  the  Autumn. 

9.  If  trees  are  being  planted  in  community,  class 
as  a  whole  or  in  groups  assist  in  any  of  these 
plantings  to  which  they  may  be  invited. 

10.  Correlate  work  relating  to  trees  with  Autumn 
Arbor  Day  Program. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Test  each  pupil  on  the  identification  of  flowers,  plants, 
and  tree.s  requirpd  for  the  Autumn.  Remove  weaknesses 
discovered. 

2.  Organize  a  true-false  or  multiple  choice  test  on  iden- 
tification of  birds  that  may  commonly  be  seen  in  the  com- 
munity in  the  Autumn.    Remove  weaknesses  disclosed. 

o.    Are  your  spider  nests  in  good  condition? 

4.  Are  your  pupils  able  to  discriminate  between  beetles 
and  other  insects'.' 

5.  Are  your  pupils  interested  in  the  prevention  and  cure 
of  garden  diseases? 

6.  Are  your  pupils  enjoying  their  Junior  Forest  Rangers 
ClubV  Are  they  feeling  responsible  for  the  care  and  pres- 
ervation of  trees?  Is  such  a  feeling  a  desirable  character 
growth  V 

7.  What  evidence  do  you  have  that  pupils  appreciate  the 
need  for  fishing  seasons  and  fishing  licenses? 

8.  Do  pupils  relate  the  length  and  direction  of  shadow 
of  pole  with  position  of  sun? 

9.  Are  pupils  interested  in  Autumn  rainfall  as  affecting 
Spring  growth? 

10.  Organize  tests  covering  essential  facts  for  year  thus 
far.  Be  sure  that  these  tests  are  within  the  abilities  of  the 
child  to  interpret. 

31.  Did  your  Autumn  Arbor  Day  ProgTam  add  to  the 
interest  of  the  class  in  trees? 

WINTER 

I.  Seasons 

A.  Problems  and  Experiences 

1.  To  learn  meaning  in  terms  of  day  and  night 
of  Winter  Solstice. 

2.  To  develop  a  greater  sense  of  relationship  be- 
tween the  length  of  day  and  night  and  the 
position  of  the  sun. 

B.  Suggested  Activities 

1.  Learn  meaning  of  Winter  Solstice  in  terms  of 
length  of  day  and  night. 

2.  Note  on  globe  position  of  Tropic  of  Capricorn, 
most  Southern  point  at  which  sun  ever  appears 
exactly  in  zenith ;  Tropic  of  Cancer,  most 
Northern  point  at  which  sun  ever  appears  ex- 
actly in  zenith. 

3.  Experiment  with  light  and  globe  as  at  Au- 
tumn Equinox.  Note  effect  on  Northern  part 
of  the  globe  when  light  is  over  Tropic  of  Capri- 
corn. 

4.  Note  shortest  day  in  year. 

5.  Mark  length  of  shadow  of  pole  on  this  day 
at  same  hour  as  for  the  Autumn  Equinox. 
Compare  length  of  shadow  with  length  at  the 
Autumn  Equinox  when  day  and  night  are 
equal. 

6.  Discuss  effect  upon  comparative  length  of  day 
and  night  when  sun  starts  moving  toward 
Tropic  of  Cancer. 

II.  Snow 

A.  Problems  and  Experiences 

1.  To  learn  to  measure  depth  of  snowfall. 


B.  Suggested  Activities 

1.  Review  measurement  of  rainfall. 

2.  When  there  is  a  level  snowstorm  measure  depth 
with  ruler. 

3.  When  the  snow  drifts,  measure  the  depth  of 
typical  drifts;  of  deepest  drifts.  Estimate 
average  depth  of  snowfall.  Place  snow  to  this 
depth  in  pan  without  disturbing  natural  pack- 
ing.   Melt.    Find  depth  of  water. 

4.  Place  a  pan  in  the  open  air  when  there  is  a 
level  snowstorm.  At  close  of  storm  measure 
depth  of  snow  in  pan.  Measure  denth  of  water 
when  this  snow  melts.  Compare  depth  of 
water  obtained  with  depth  of  snow  from  which 
obtained. 

5.  Determine  why  snow  is  helpful  in  moistening 
the  soil. 

III.  Weight 

A.  Problems  and  Experiences 

1.  To  learn  to  read  weight  scales. 

B.  Suggested  Activities 

1.  Visit  grocery  or  meat  stores  and  observe  how 
materials  are  weighed. 

2.  Pupils  weigh  articles  until  reasonable  ease  in 
doing  this  is  attained. 

3.  Learn  table  of  avoirdupois  weight. 

4.  Pupils  who  have  scales  in  homes  report  uses 
made  of  these  scales. 

5.  If  weight  on  home  scales  does  not  agree  with 
weight  registered  at  store  discuss  possibilities 
of  inaccuracies  in  scales. 

6.  Correlate  with  civics :  Inquire  of  grocer  or 
other  dealer  in  articles  that  are  weighed  as  to 
examination  of  his  scales  by  official  inspectors. 

7.  Pupils  learn  to  weigh  themselves. 

IV.  Rubber 

A.  Problems  and  Experiences 

1.  To  explain  process  of  vulcanization  of  rubber. 

B.  Suggested  Activities 

1.  List  some  common  uses  of  rubber. 

2.  Answer  these  questions : 

How  would  the  elimination  of  vulcanized 
rubber  from  the  world  affect  the  automobile 
industry. 

What  is  done  with  tlie  milky  fiuid  from  the 
rubber  tree  before  it  is  fit  for  use  as  automo- 
bile tires  and  other  hard  rubber  objects. 

3.  What  is  the  meaning  of  the  term  vulcaniza- 
tion of  rubber. 

4.  How  did  Goodyear  discover  the  process  of  vul- 
canizing I'ubber? 

5.  Examine  pictures  illustrating  the  rubber  in- 
dustry. 

DesiraMe:  Film:  Rubber.  Commercial  Museum, 
Philadelphia,  Pennsylvania,  Free. 

V.  Animals,  Reptiles,  Batrachians 
A.  Problems  and  Experiences 

1.  To  continue  the  attempt  to  set  up  friendly  re- 
lations with  wild  animals,  reptiles  or  batrach- 
ians in  neighborhood. 

2.  To  study  the  life  habits  of  the  wolf. 
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B.  Suggested  Activities 

Pupils  continue  to  report  personal  experiences 
in  gaining  the  friendship  of  harmless  wild 
animals. 

2.  Teacher  and  pupils  read  or  tell  stories  illus- 
trating friendships  between  human  beings  and 
animals. 

3.  Examine  pictures  of  wolves.  Find  foods,  hab- 
its, and  general  characteristics. 

4.  Find  relationship  of  the  dog  to  the  wolf. 

5.  Read  or  tell  stories  in  which  wolves  are  in- 
volved. 

VI.  Air 

A.  Problems  and  Experiences 

1.  To  learn  that  air  is  a  real  substance. 

B.  Suggested  Activities 

1.  Force  the  mouth  of  a  large  empty  water  glass 
into  a  vessel  of  water  until  the  bottom  of  the 
glass  is  under  water.  Push  a  piece  of  glass 
or  other  flat  surface  under  the  water  and 
against  the  mouth  of  the  water  glass  so  that 
no  water  can  escape  while  removing  glass  from 
vessel.  Turn  glass  right  side  up  and  place  on 
table.  Note  empty  space  at  top  of  water  in 
glass.  Decide  why  the  water  did  not  fill  the 
glass. 

VII.  Fire 

A.  Problems  and  Experiences 

1.  To  prove  that  fire  will  not  burn  without  air. 

B.  Suggested  Activities 

1.  Teacher  light  a  small  piece  of  rag  on  a  plate 
or  other  non-inflamable  material.  Cover  with 
sand  or  earth.  Light  another  piece  of  rag  and 
cover  with  a  piece  of  heavy  cloth.  Note  re- 
sults in  both  cases. 

2.  Organize  principle :  Fire  will  not  burn  without 
air.  Apply  this  principle  to  extinguishing 
fires. 

3.  Determine  why  fire  burns  more  rapidly  when 
there  is  a  wind  (air  gets  to  more  parts  of 
fire) . 

4.  Discuss  danger  of  running  when  clothing 
catches  fire.    (Gives  fire  more  air.) 

5.  Discuss  best  methods  of  procedure  in  case 
clothing  of  one's  self  or  others  catches  fire. 

6.  Discuss  reason  fire  in  clothing  may  sometimes 
be  beaten  out  by  hand  when  area  covered  is 
small;  dangers  of  method;  why  it  should  be 
used  in  an  emergency  only. 

VIII.  Stars 

A.  Problems  and  Experiences 

1.  To  learn  the  difference  between  planets  and 
sun  stars. 

2.  To  find  Venus  or  other  planets  visible  in  the 
Western  sky  in  the  evening. 

3.  To  find  Cassiopeia's  Chair. 

B.  Suggested  Activities 

1.  Pupils  discuss  fact  that  some  stars  are  lighted 
by  the  sun  and  that  some  stars  are  hot  like 
the  sun.    If  Venus  is  visible  in  the  West  in 


the  evening  find  this  planet  as  an  example  of 
a  star  that  is  lighted  by  the  sun. 

2.  Note  other  planets  visible  in  the  evening  with 
the  naked  eye,  at  time  study  is  being  made. 

3.  Find  Cassiopeia's  Chair.  Note  stars  in  Chair 
as  example  of  sun  stars. 

4.  Make  picture  showing  moon  and  stars  in  the 
sky. 

IX.  Coal 

A.  Problems  and  Experiences 

1.  To  find  how  coal  was  formed. 

2.  To  determine  the  difference  between  anthracite 
and  bituminous  coal. 

B.  Suggested  Activities 

1.  Find  how  coal  was  formed. 

2.  Explain  why  fossils  are  found  in  coal. 

3.  Collect  samples  of  anthracite  and  bituminous 
coal.    Explain  principal  differences. 

4.  Describe  methods  through  which  coal  is  sep- 
arated into  different  sizes. 

5.  Build  a  miniature  coal  mine  in  an  open  box 
or  in  a  corner  of  the  room.  Include  typical 
situations  and  activities. 

6.  Pupils  list  questions  with  respect  to  the  mining 
of  coal  that  they  would  like  to  have  answered. 

7.  Secure  someone  familiar  with  the  above  sub- 
ject to  come  to  the  school  and  talk  about  the 
questions  raised. 

Desirable:  Stereographs  showing  interiors  of  coal 
mines  and  methods  of  mining.  See  Catalog  28, 
p.  40-41,  Keystone  View  Company,  Meadville,  Penn- 
sylvania. 

Stereoscopes  of  Fossil  Forest.  See  Catalog  28,  p. 
76,  Keystone  View  Company,  Meadville,  Pennsyl- 
vania. 

X.  Manufactured  and  Natural  Gas 

A.  Problems  and  Experiences 

1.  To  find  how  gas  is  manufactured. 

2.  To  find  meaning  of  "natural  gas." 

B.  Suggested  Activities 

1.  Class  organize  questions  with  respect  to  the 
manufacture  of  gas  that  they  wish  answered. 

2.  Make  trip  to  community  gas  plant  if  within 
reasonable  distance,  or  invite  someone  who  is 
well  acquainted  with  the  subject  to  come  to  the 
classroom  and  talk  about  the  subject  to  pupils. 

3.  Make  trip  to  source  of  supply  for  natural  gas 
if  it  is  used  in  the  community,  if  conveniently 
near. 

4.  Find  how  natural  gas  is  formed. 

,  5.  Discuss  method  of  distribution  of  gas  to  homes. 

XI.  Science  in  the  Home 

A.  Problems  and  Experiences 

1.  To  determine  how  washing  machines  and 
wringers  help  in  the  work  of  the  home. 

B.  Suggested  Activities 

1.  Pupils  give  main  points  in  methods  through 
which  washing  machines  in  their  homes  clean 
the  clothes;  main  points  in  the  woi-k  of  the 
wringer. 
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2.  Decide  how  these  helps  make  housekeeping 
easier. 

XII.  Ice 

A.  Problems  and  Experiences 

1.  To  find  common  method  for  making  artificial 
ice. 

B.  Suggested  Activities 

1.  Review  material  respecting  ice  in  previous 
grades. 

2.  Answer  the  following  questions : 

Does  ice  freeze  because  the  water  "takes  in" 
cold  or  gives  olf  heat? 

Why  do  people  sometimes  put  pails  or  tubs  of 
water  in  a  greenhouse  or  cellar  to  prevent  freez- 
ing of  plants  or  vegetables? 

3.  Pupils  visit  an  artificial  ice  plant  if  there  is 
one  in  the  community  and  find  how  the  heat 
in  the  water  is  extracted. 

Desirable:  Stereograph  showing  method  of  making 
artificial  ice.  See  Catalog  28,  p.  28,  Keystone 
View  Company,  Meadville,  Pennsylvania. 

XIII.  Transpobtation 

A.  Problems  and  Experiences 

1.  To  determine  whether  or  not  roads  in  com- 
munity are  good  ones. 

2.  To  coisider  common  methods  for  traveling. 

B.  Suggested  Activities 

1.  Pupils  discuss  type  of  roads  over  which  they 
prefer  to  ride. 

2.  Discuss  extent  to  which  such  roads  prevail  in 
the  community  and  near  neighborhood. 

3.  Pupils  note  especially  good  pieces  of  roads 
OA'cr  which  they  pass  when  riding  in  an  auto- 
mobile. 

4.  Discuss  common  methods  for  transportation  of 
passengers  and  freight. 

Desirable:  Stereographs  showing  transportation 
in  other  countries,  Catalog  No.  28,  Keystone 
View  Company,  Meadville,  Pennsylvania,  pp.  57- 
66. 

XIV.  Geological  Nature  Study 

A.  Problems  and  Experiences 

1.  To  note  how  freezing  and  melting  affects  rocks 
and  soils. 

B.  Suggested  Activities 

1.  Observe  effects  of  freezing  and  melting  on 
rocks  and  soils. 

2.  Discuss  changes  in  soils  as  a  result  of  this 
breaking  up ;  probable  effect  upon  fertility. 

XV.  Animal  and  Insect  Pests 

A.  Problems  and  Experiences 

1.  To  find  some  methods  for  the  prevention  and 
elimination  of  household  animal  and  insect 
pests  that  annoy  man. 

B.  Suggested  Activities 

1.  Pupils  list  some  animal  pests  that  like  to  live 
in  homes  and  barns. 

2.  List  household  pests  that  eat  food. 


3.  Emphasize  importance  of  keeping  all  food 
covered. 

4.  Discuss  methods  for  ridding  house  of  rats  and 
mice. 

5.  List  insect  pests  that  annoy  human  beings, 
such  as  fleas,  lice,  bed  bugs. 

6.  Emphasize  cleanliness  as  the  great  enemy  of 
such  pests. 

7.  Review  material  on  flies,  mosquitoes  and  other 
annoying  or  destructive  insects. 

8.  Arrange  for  a  talk  to  the  class  on  the  eradica- 
tion of  house  and  bodily  pests  by  local  drug- 
gist, or  a  nurse,  or  other  person  who  has  a 
knowledge  of  means  for  destroying  such  pests. 

9.  Discuss  rapidity  with  which  household  pests 
increase. 

10.  Review  experiment  with  flies  in  Grade  III. 

11.  Make  a  study  of  the  life  history  of  one  other 
household  pest. 

The  following  is  an  example  of  such  a  study : 

Establish  a  cage  for  the  study  of  the  common  house 
roach :  Procure  a  considerable  number  of  roaches.  Place 
them  in  a  large  glass  receptacle.  Cover  top  closely  with 
wire  or  cloth  netting.  Place  inside  of  cage  a  small  shallow 
vessel  to  be  used  for  water  and  a  few  small  articles  whicli 
will  serve  as  a  shelter  for  the  roaches.  Roaches  will  eat 
practically  anything ;  dry  bits  of  bread,  bits  of  cooked  meat, 
sour  milk,  in  fact  anything  that  may  come  from  the  kitchen 
will  serve  as  food.  After  a  colony  has  established  itself 
in  the  cage  keep  on  the  lookout  for  a  small  brown  elliptical 
body  that  will  appear  in  the  hindermost  part  of  some  of 
the  insects.  These  insects  are  females  and  the  brown 
bodies  are  egg  baskets.  The  eggs  are  arranged  in  an 
orderly  way.  Soon  after  the  capsules  are  dropped  by  the 
female  they  hatch  and  from  them  small  roaches  scamper. 
The  whole  life  cycle  of  this  insect  takes  about  thirty  or 
forty  days  in  the  schoolroom  where  the  temperature  is  kept 
constant.  It  is  important  to  clean  out  the  cage  from  time 
to  time  and  provide  new  food.  The  water  supply  should 
be  constantly  looked  after. 

XVI.  Living  Particles  in  the  Air 

A.  Problems  and  Experiences 

1.  To  find  conditions  favorable  to  growth  of  mold. 

2.  To  find  relation  of  mold  to  plant  life. 

B.  Suggested  Activities 

1.  Experiment :  Place  a  piece  of  moist  bread  in 
a  jar.  Expose  to  the  air  for  a  few  hours. 
Cover  jar  and  watch  mold  develop. 

2.  Examine  mold.  Note  that  it  resembles  small 
plants. 

3.  Experiment :  Place  moldy  bread  in  contact 
with  bread  free  from  mold.  Observe  mold 
form  on  fresh  bread. 

4.  Discuss  results  of  observation :  That  there  are 
many  invisible  living  particles  in  the  air ;  that 
if  these  invisible  particles  fall  upon  bread 
they  are  likely  to  start  growing ;  that  a  piece 
of  fresh  bread  may  ' '  catch ' '  mold  from  a  piece 
of  infected  bread. 

5.  Consider  how  to  prevent  bread  mold. 

6.  Test  conclusion  through  experiment :  Fill 
three  or  four  jars  that  have  tight  covers  with 
boiling  water  so  as  to  kill  mold  spores  that 
they  may  contain.  Pour  boiling  water  over 
knife  and  fork.  Cut  three  or  four  slices  of 
bread  and  with  help  of  fork  place  one  in  each 
jar.    Screw  covers  on  tightly.    Take  three  or 
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four  other  jars  and  without  cleaning  them  place 
piece  of  bread,  using  hands,  on  the  bottom  of 
each  jar.  Set  in  damp  place  or  dampen  bread 
slightly.  Do  not  cover.  Note  which  slices  of 
bread  grow  moldy  first;  discuss  reasons. 

7.  Discuss  mold  in  connection  with  other  mater- 
ials such  as  leather. 

8.  Discuss  application  of  principles  discovered  to 
home  care  of  bread. 

9.  Discuss  why  the  doctor  boils  his  instruments 
or  otherwise  thoroughly  cleans  them  before 
using. 

XVII.  Flowers 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  flowers. 

2.  To  learn  some  remedies  for  enemies  of  house 
plants. 

B.  Suggested  Activities 

1.  Pupils  examine  plants  in  their  homes  for  in- 
sect infestations  or  plant  diseases.  Discuss  ef- 
fect of  these  upon  the  plant. 

2.  Visit  greenhouse  or  florist.  Find  names  of  two 
kinck  of  Roses.  Look  for  Maiden  Hair  Fern, 
Boston  Fern,  Fan  Palms. 

3.  Identify  six  house  or  greenhouse  plants.  Look 
especially  for  six  among  those  listed  for 
Winter  for  Grades  I-IV,  Appendix. 

4.  Ask  proprietor  or  attendant  if  he  has  trouble 
with  insects  or  diseases  that  attack  his  plants. 
Find  how  he  prevents  or  destroys  these  plant 
enemies.  Apply  to  plants  in  homes  that  need 
treatment. 

XVIII.  Trees,  Vines 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  trees  and  vines. 

B.  Suggested  Activities 

1.  Identify  six  trees  as  they  appear  in  the  Winter. 
Look  especially  for  trees  among  those  listed 
for  Grades  II-IV,  Appendix. 

2.  Identify  four  fruit  trees  in  Winter  dress.  Look 
particularly  for  Peach.  Apple,  Cherry,  Plum 
trees. 

3.  Review  identification  of  Ground  Pine. 

4.  Determine  similarities  between  Ground  Pine 
and  Evergreen  trees. 

5.  Pupils  report  especially  beautiful  Hemlock 
trees  that  they  have  seen.  Give  some  reasons 
for  the  choice  of  the  Hemlock  as  the  State  tree. 

6.  Class  or  individuals  compose  a  poem  about  the 
Hemlock  tree. 

XIX.  Birds 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  birds. 

2.  To  build  bird  houses  for  use  of  birds  in  Spring 
and  Summer. 

B.  Suggested  Activities 

1.  Note  birds  identified  in  Autumn  that  remain 
in  community  during  Winter. 

2.  Note  Winter  foods  of  such  birds ;  where  they 
sleep ;  how  they  protect  themselves  from  the 
cold. 


3.  Try  to  help  Winter  birds  to  find  food. 

4.  Try  to  find  one  bird  that  makes  its  home  in 
neighborhood  during  the  Winter  only. 

5.  Find  where  this  bird  goes  to  make  its  nest. 

6.  Find  kinds  of  birds  that  build  nests  in  bird 
houses. 

7.  Discuss  importance  of  fitting  the  house  to  the 
bird. 

8.  Pupils  decide  kind  of  birds  for  whom  they 
wish  to  build  houses. 

9.  Decide  dimensions  and  size  of  entrance  in 
houses  for  such  birds  (United  States  Depart- 
ment of  Agriculture,  Farmers  Bulletin  1456 
Homes  for  Birds). 

10.  When  completed  place  bird  houses  in  positions 
that  are  likely  to  be  satisfactory  to  birds  for 
whom  houses  are  intended. 

11.  Continue  Junior  Audubon  Club  initiated  in 
Grade  III. 

XX.  Heredity 

A.  Problems  and  Experiences 

1.  To  determine  meaning  of  a  pedigreed  dog. 

B.  Suggested  Activities 

1.  Discuss  meaning  of  a  "pedigreed  dog." 

2.  Pupils  who  have  pedigreed  dogs  give  the  his- 
tory of  the  ancestors  of  these  dogs  so  far  as 
they  know  it. 

3.  Discuss  reasons  why  a  mongrel  is  not  likely  to 
receive  a  prize  at  a  dog  show. 

4.  Apply  to  pedigreed  bulls  and  other  animals. 

XXI.  Rot 

A.  Problems  and  Experiences 

1.  To  note  rot  among  fruits  and  vegetables. 

B.  Suggested  Activities 

1.  Discuss  prevention  of  rot. 

2.  Discuss  rot  of  apples  or  other  fruits  or  vege- 
tables. 

3.  Discuss  from  where  the  beginning  for  the  rot 
comes. 

4.  Review  why  the  doctor  boils  his  instruments 
before  using  them. 

5.  Experiment  in  presence  of  class : 

Teacher  heat  the  end  of  a  wire  red  hot  iu  gas  flame  or 
other  hot  flame  and  let  it  cool.  Do  not  touch  part  of  wire 
that  has  been  heated  or  it  must  be  heated  and  cooled  again. 
Why?  With  the  wire  pupils  make  three  small  holes  about 
one  inch  apart  in  the  skin  of  a  sound  apple  or  other  fruit. 
Touch  end  of  the  wire  on  spores  of  rotten  fruit  and  work  a 
little  of  the  spore  dust  that  sticks  to  it  into  two  of  the 
holes  in  the  fruit.  Examine  twice  a  day  without  handling. 
Note  differences  that  may  develop  in  holes.  It  is  important 
to  remember  that  rot  can  be  spread  by  wind,  by  the  hands, 
or  by  contact  with  fruit  afflicted  with  rot,  and  that  injury 
is  favorable  to  the  development  of  rot. 

6.  Carry  on  similar  experiment  with  potatoes. 

7.  If  pupils  have  apple  cellars  in  their  homes  or 
if  they  have  access  to  apple  cellars  or  other 
methods  for  storing  apples  the  following  in- 
vestigation may  be  made :  Count  out  100,  500, 
or  1000  apples  in  the  cellar,  taking  them  as 
they  come.  Count  the  rotten  fruit  in  this  num- 
ber. Decide  about  what  fraction  of  the  total 
number  counted  is  rotten?    (Teacher  help  in 
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this.  Use  easj^  approximations.  About  how 
many  bushels  of  apples  in  the  cellar?  On  a 
basis  of  this  estimate  number  bushels  of  rotten 
apples) 

8.  Decide  why  a  storage  place  for  fruit  should  be 
thoroughly  cleaned  and  washed  or  white- 
washed each  season  before  filling  with  fruit. 

XXII.  Fowls 

A.  Problems  and  Experiences 

1.  To  determine  whj^  eggs  and  chickens  are  so 
widely  used  as  foods. 

2.  To  find  breeds  of  hens  that  are  good  egg  lay- 
ers ;  breeds  of  chickens  that  are  especially  de- 
sirable for  their  meat. 

B.  Suggested  Activities 

1.  Suggest  means  through  which  the  number  of 
eggs  laid  by  each  hen  in  a  flock  may  be  deter- 
mined. 

2.  Make  trips  to  markets  for  purpose  of  finding 
what  breeds  of  chickens  are  preferred  for 
food. 

3.  Make  trips  to  grocery  stores  for  purpose  of 
finding  what  breeds  of  eggs  are  preferred. 

4.  Discuss  other  breeds  of  chickens  that  pupils 
consider  especially  desirable  as  egg  producers 
or  meat  producers. 

5.  Make  trips  to  nearby  chicken  farms  for  pur- 
pose of  observing  different  breeds  of  chickens. 
Observe  methods  for  hatching  chickens. 

6.  Define  meaning  of  the  term  ' '  pure  bred  poul- 
try." 

7.  Discuss  meaning  of  "milk-fed  chickens"  and 
why  a  higher  price  is  paid  for  such  chickens. 

8.  If  a  number  of  pupils  in  the  class  are  inter- 
ested in  the  production  of  eggs  organize  an  egg 
laying  contest. 

Note  :  Information  respecting  regulations  for  the  Pennsyl- 
vania OiBeial  Egg  Laying  Contest  may  be  obtained  by  Su- 
perintendents and  Supervisors  from  tlie  State  Deimrtment 
of  Agriculture,  Harrisburg. 

XXIII.  Foods 

A.  Problems  and  Experiences 

1.  To  find  why  foods  are  cooked. 

B.  Suggested  Activities 

1.  Review  preservation  of  foods  through  cooking. 

2.  Discuss  other  reasons  for  cooking  foods. 

3.  If  available  teacher  read  to  class  that  part  of 
Charles  Lamb 's  A  Dissertation  Upon  Roast  Pig, 
that  tells  how  the  deliciousness  of  roasted  pig 
was  discovered :  Among  other  sources  this  may 
be  found  in  Essays  of  Elia,  published  by 
Artemus,  Philadelphia ;  Macmillan,  NeAV  York ; 
Nelson,  New  York. 

XXIV.  Insects  and  Arachnids 

A.  Problems  and  Experiences 

1.  To  consider  developments  in  spider  egg  nests. 

2.  To  consider  developments,  if  any,  in  potato 
beetle  nest. 

3.  To  consider  changes,  if  any,  in  butterfly  and 
moth  pupae  in  classroom. 

4.  To  extend  identification  of  insects  and  arach- 
nids. 


B.  Suggested  Activities 

1.  Pupils  discuss  developments,  if  any,  in  spider 
egg  nests  established  in  Autumn ;  in  potato 
beetle  nest. 

2.  In  early  Spring  plant  potatoes  in  soil  in  potato 
beetle's  nest.  Note  beetles  comes  out  of  ground 
when  the  stalks  begin  to  grow.  Note  eggs. 
Note  laying  of  eggs  and  metamorphosis  into 
adult  beetles. 

3.  Note  changes  in  butterfly  and  moth  pupae  in 
classroom. 

4.  Compare  condition  of  such  pupae  in  classroom 
Avith  similar  pupae  that  have  remained  out- 
doors during  the  Winter.  Continue  this  com- 
parison during  Spring  and  Summer. 

5.  Compare  emerging  moths  and  butterflies  with 
pictures  of  the  Monarch  Butterfly,  the  Cecropia 
Moth,  the  Promethea  Moth.'  Note  if  any  of 
these  butterflies  or  moths  have  emerged. 

6.  Try  to  identify  moths  and  butterflies  other 
than  those  mentioned  that  emerge  from  class- 
room chrysalises  and  cocoons. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Were  children  interested  in  the  differences  in  length 
of  day  and  night  at  the  Autumn  Equinox  and  at  the  Winter 
Solstice? 

2.  Test  each  pupil  in  the  class  on  his  ability  to  read 
weight  scales ;  on  his  knowledge  of  the  table  of  avoirdupois 
weight. 

3.  Did  the  study  of  rubber  add  to  the  pupil's  conscious- 
ness of  the  interdependence  and  inter-relations  of  peoples? 

4.  Are  your  pupils  conscious  of  air  as  a  real  substance? 
That  fire  will  not  burn  without  air? 

5.  Were  your  pupils  able  to  locate  a  planet?  Oassiopeias 
Chair? 

6.  W^as  the  building  of  a  miniature  coal  mine  an  interest- 
ing unit  of  work? 

7.  Were  the  learning  products  resulting  from  the  study 
of  the  roach  or  substituted  insect  worth  while? 

8.  Are  the  pupils  in  the  class  showing  an  increased  de- 
sire for  house  plants  in  their  homes?  A  practical  attitude 
toward  the  care  of  such  plants? 

9.  Have  your  pupils  completed  their  bird  houses  and 
put  them  up? 

10.  Are  your  pupils  interested  in  mold  and  rot  as  caused 
by  contacts  or  living  particles  in  the  air. 

11.  What  practical  values  have  resulted  from  the  experi- 
ments with  mold  and  rot? 

12.  Did  the  consideration  of  the  meaning  of  a  pedigreed 
dog  add  to  the  growth  of  a  concept  of  the  meaning  of 
heredity? 

13.  Have  your  spider  nests  been  interesting  thus  far? 

14.  Organize  a  true-false,  completion,  or  other  test  cov- 
ering points  that  you  consider  most  important  for  the  year 
thus  far. 

15.  Remove  weaknesses  that  these  tests  may  disclose. 

SPRING  AND  SUMMER 

I.  Seasons 

A.  Problems  and  Experiences 

1.  To  learn  why  we  have  Autumn,  Winter, 
Spring  and  Summer  in  Pennsylvania. 

2.  To  learn  why  leaves  and  flowers  appear  earlier 
in  the  Southern  part  of  Pennsylvania  than  In 
the  Northern  part. 

B.  Suggested  Activities 

1.  Review  reasons  for  changes  in  the  length  and 
direction  of  shadow  cast  by  rod  as  seasons 
change. 
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2.  Note  Spring  Equinox  (see  dictionary). 

3.  Experiment  with  light  and  globe  as  at  Au- 
tumn Equinox.  Slfow  that  sun  has  moved 
back  to  position  over  Equator.  Determine  how 
sun's  continued  movement  towai'd  the  Tropic 
of  Cancer  will  affect  the  length  of  day  and 
night. 

4.  Define  terms:  Earth's  Equator,  Tropic  of  Can- 
cer, Tropic  of  Capricorn,  Arctic  Circle,  Ant- 
arctic Circle,  in  relation  to  sun. 

5.  Compare  climate  in  Florida  with  climate  in 
home  town.  Illustrate  reasons  for  this  with 
globe  and  light. 

6.  Determine  reasons  for  blossoming  of  flowers  in 
Philadelphia  earlier  than  in  locations  farther 
North. 

7.  Pupils  who  have  an  opportunity  to  observe 
this,  report  blossoming  of  flowers  in  advance 
of  home  community.    Give  reasons  for  this. 

8.  Discuss  advantages  of  Temperate  Zone. 

9.  Compare  length  of  shadow  at  Spring  Equinox 
with  length  of  shadow  at  Autumn  Equinox. 

II.  Soil 

A.  Problems  and  Experiences 

1.  To  determine  value  of  leaf  decay  in  making 
soil. 

2.  To  determine  how  rocks  help  to  make  soil. 
B.  Suggested  Activities 

1.  Note  appearance  of  leaves  on  ground ;  dark 
spots  caused  by  mold.  Note  differences  that 
seem  to  indicate  different  types  of  leaf  decay. 

2.  Discuss  effect  of  decayed  leaves  on  soil. 

3.  Note  how  deep  the  leaf  mold  extends  where 
excavations  are  being  made. 

4.  Ask  florist  or  farmer  if  he  thinks  decayed 
leaves  are  of  value  in  making  good  soil. 

5.  Note  soil  and  stones  near  rocks.  Decide 
whether  or  not  soil  and  stones  were  formed 
from  the  rocks;  Discuss  different  ways  in 
which  rock  was  probably  broken  up,  as  rain, 
freezing  and  melting,  streams  of  water.  (Ger- 
ald Craig,  Tentative  Course  in  Elementary 
Science  for  Grades  III  and  IV,  p.  109) 

6.  Pupils  examine  picture  of  rocks  that  have  been 
worn  out  by  natural  forces,  as  Natural  Bridge, 
Virginia;  Canyon  of  the  Colorado. 

Desirable:  Stereographs  showing  Natural  Bridge 
of  Virginia,  Canyon  of  the  Colorado,  and  other 
erosions  made  by  water  and  wind.  See  Catalog 
28,  p.  71.  Keystone  A^iew  Company,  Meadville, 
Pennsylvania. 

III.  Snakes 

A.  Problems  and  Experiences 

1.  To  learn  that  most  snakes  are  harmless. 

2.  To  learn  how  snakes  help  man. 

B.  Suggested  Activities 

1.  Place  garter  snakes  or  other  harmless  snakes 
in  aquarium.  (Gerald  Craig,  Tentative  Course 
of  Study  in  Elementary  Science,  Grades  I  and 
II,  p.  24) 

2.  Give  each  snake  a  name  as  Tom,  Dick,  Harry, 
(This  will  add  interest  and  help  pupils  to  be 


specific  in  describing  the  activities  of  each 
snake  in  the  aquarium.) 

3.  Place  various  foods  in  cage  with  snakes  and 
note  what  they  eat  and  what  they  reject.  Pro- 
vide each  snake  with  foods  that  he  likes. 

4.  Each  pupil  write  a  story  about  one  of  these 
snakes. 

5.  Examine  pictures  of  the  milk  snake  or  spotted 
adder. 

6.  Find  why  this  snake  is  sometimes  found  in 
barns?  (Does  not  milk  cows;  could  not  do  this; 
frequents  barns  because  it  is  an  inveterate 
hunter  of  rats  and  mice.) 

7.  Find  difference  iii  propagation  of  garter  snake 
and  milk  snake  (garter  snakes  are  born  alive 
and  mother  stays  with  them  for  some  time. 
The  milk  snake  lays  eggs  which  hatch  in  about 
two  months.) 

IV.  Seeds  and  Bulbs 

A.  Problems  and  Experiences 

1.  To  determine  success  of  growth  of  plants 
planted  in  Autumn. 

2.  To  determine  importance  of  good  seeds. 

3.  To  learn  that  plants  grow  from  seeds,  tubers, 
bulbs  and  corms. 

B.  Suggested  Activities 

1.  Discuss  reasons  for  superior  and  inferior 
growths  of  plants  planted  in  Autumn. 

2.  Note  earliest  blossoms  in  each  type  of  plant. 

3.  Discuss  possible  reasons  for  this  plant  blossom- 
ing eai'lier  than  the  others. 

4.  If  sufficiently  successful  invite  another  class  or 
the  parents  and  friends  of  pupils  to  see  plants 
in  bloom. 

5.  Examine  potato,  onion,  and  bean  and  deter- 
mine point  of  propagation  in  each. 

6.  Discuss  relation  of  a  potato  planted  to  the  type 
of  crop  secured.   Apply  to  other  types  of  seeds. 

7.  Plant  on  blotting  paper  in  tumblers  or  other 
dishes,  pumpkin,  squash  or  other  seeds  as  taken 
from  the  package. 

8.  Note  number  of  seeds  of  each  kind  planted. 

9.  Note  number  of  seeds  of  each  kind  that  sprout ; 
number  of  plants  that  are  particularly  strong; 
that  are  weak. 

10.  Apply  findings  to  value  of  seeds  used. 

V.  Fish 

A.  Problems  and  Experiences 
1.  To  study  spawning  of  fish. 

B.  Suggested  Activities 

1.  Find  how  fish  propagate  (eggs  laid  by  mother 
fish ;  father  fish  pours  over  eggs  a  fluid  from 
his  body  that  helps  them  to  hatch.) 

2.  Place  fish  spawn  in  aquarium. 

3.  Observe  hatching. 

4.  Define  forage  fish. 

(State  Board  of  Fish  Commissioners,  Bui.  4, 
A  Treatise  on  the  Fish  of  Pennsylvania,  p. 
25.) 
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VI.  Animals,  Reptiles,  Batrachians 
-  A.  Problems  and  Experiences 

1.  To  continue  effort  to  set  up  friendly  relations 
with   wild   animals,   reptiles   or  batrachians 
found  in  neighborhood. 
'^"■■B.  Suggested  Activities 

1.  Pupils  continue  to  tell  stories  of  results  of  their 
efforts  to  set  up  friendly  relations  with  indi- 
viduals among  harmless  types  of  wild  life. 

VII.  Fossils 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  fossils. 

B.  Suggested  Activities 

1.  Discuss  origin  of  fossils.    (See  Grade  III) 

2.  Bring  to  school  fossils  found  in  neighborhood, 
if  any  are  found.  (George  Ashley,  The  Rocks 
of  Pennsylvania  and  the  Stories  They  Tell, 
Pennsylvania  School  Journal,  January  1928, 
p.  303) 

3.  Add  fossils  obtained  from  homes  and  various 
sources. 

4.  Organize  an  exhibit  of  fossils  to  which  guests 
are  invited, 

VIII.  Insects 

A.  Problems  and  Experieucr'- 

1.  To  extend  knowledge  of  butterflies  and  moths. 

B.  Suggested  Activities 

1.  Organize  a  butterfly  and  moth  chart.  Enter 
names  of  a  minimum  of  five  butterflies  or 
moths  observed,  with  drawing  or  description  of 
each,  date  at  which  observed  and  where.  In- 
clude the  Cecropia  Moth  and  the  Roadside 
Butterfly  if  these  are  noted. 

IX.  Teees,  Vines 

A.  Problems  and  Experiences 

1.  To  extend  indentification  of  trees  and  vines. 

2.  To  extend  knowledge  of  how  trees  propagate. 

B.  Suggested  Activities 

1.  Identify  six  trees  as  they  appear  in  tlie  Spring 
and  Summer.  Look  especially  for  trees  among 
those  listed  for  Grades  II-IV,  Appendix. 

2.  Identify  four  fruit  trees  in  their  Spring  and 
Summer  dress.  Look  especially  for  Peach,  Ap- 
ple, Cherry,  Plum  trees. 

3.  Note  flowers  on  Oak  tree.  Determine  relation 
of  flowers  to  acorns. 

4.  Note  flowers  and  seeds  on  Elm  tree. 

5.  List  various  ways  in  which  seeds  and  nuts  may 
be  carried  far  from  the  ti'ees  upon  which  they 
grow.  (Wind,  birds,  man;  carried  away  and 
buried  in  ground  by  certain  animals). 

6.  Determine  reasons  for  growth  of  young  Maple 
tree  or  other  trees  near  a  large  tree  of  the 
same  kind. 

7.  Note  blossoms  on  Horse  Chestnut  tree.  Dis- 
cuss relation  of  blossoms  to  chestnut. 

8.  Find  how  many  leaves  form  a  group  on  the 
Poison  Ivy;  on  the  Virginia  Creeper. 

9.  Discriminate  between  Poison  Ivy  and  A^irginia 
Creeper  and  other  vines. 


10.  Determine  why  the  following  sayings  are  wise 
ones : 

"Leaflets  three; 
Let  it  be." 

"Leaflets  three ; 
From  me  flee." 

"Five  fingers  may  handle  five  leaves." 

11.  Correlate  study  of  unit  with  Spring  Arbor 
Day  Program. 

12.  Plant  a  White  Birch  tree  in  connection  with 
the  Mother's  Day  school  program  or  choose  an 
especially  beautiful  Wliite  Birch  in  the  neigh- 
borhood and  dedicate  it  to  the  mothers  of  the 
class.    (See  Grade  III) 

X.  Birds 

A.  Problems  and  Experiences 

1.  To  determine  birds  in  neighborhood  that  are 
especially  helpful  to  crops. 

2.  To  extend  identification  of  birds. 

B.  Suggested  Activities 

1.  Note  if  birds  are  building  nests  in  bird  houses 
that  class  has  built  and  set  up.  If  any  of  these 
houses  remain  unused  try  to  find  reason  for 
this. 

2.  Note  birds  identified  in  Autumn  that  nest  in 
community. 

3.  Note  at  least  three  birds  that  remain  in  neigh- 
borhood during  Spring  and  Summer  only ;  at 
least  one  bird  that  is  a  permanent  resident. 

4.  Class  make  trips  for  purpose  of  observing  how 
birds  build  their  nests. 

5.  Each  pupil  choose  for  observation  a  pair  of 
birds  who  are  building  a  nest.  If  bird  nests 
are  scarce  in  the  community,  a  number  of 
pupils  may  observe  the  same  nest. 

6.  Discuss  need  for  quiet  when  observing  the 
activities  of  birds. 

7.  Each  pupil  keep  a  diary  for  the  birds  that  he 
is  observing,  covering  the  period  from  the  be- 
ginning of  nest  building  to  the  time  when  the 
young  birds  fly  away.  Include  in  this  diary 
the  foods  the  parents  eat  and  the  foods  they 
bring  to  their  young. 

8.  Decide  from  food  they  eat  whether  these  birds 
help  man  or  are  seriously  injurious  to  crops. 

9.  Note  frequent  differences  between  the  color- 
ing of  the  male  and  the  female  bird. 

10.  Decide  whether  or  not  birds  are  good  parents. 

11.  Correlate  material  on  birds  for  the  year  with  a 
Bird  Day  Program. 

XL  Fruits  and  Berries 

A.  Problems  and  Experiences 

1.  To  extend  acquaintance  with  fruits  and  berries 
that  grow  in  the  neighborhood. 

2.  To  learn  how  the  common  berries  propagate. 

B.  Suggested  Activities 

1.  Note  four  fruit  trees  as  tliey  blossom. 

2.  Make  a  chart  indicating  date  of  blossoming  and 
approximate  date  when  fruit  will  be  ready  for 
use. 

3.  Make  similar  chart  for  berries  or  combine  orch- 
ard trees  and  berries  in  one  chart. 


GRADE  FOUR 


4.  Find  how  long  before  crop  maj^  be  expected 
from  the  planting  of  the  seeds  of  the  Straw- 
berry, Raspberry,  and  other  berry  vines  or 
bushes. 

5.  Find  most  common  method  for  propagating 
Strawberries ;  other  berries  with  which  class  is 
familiar. 

6.  If  members  of  class  have  berry  runners  or  cut- 
tings to  give  to  members  of  class  who  do  not 
have  such  berries  in  their  gardens,  class  help 
such  pupils  to  determine  best  methods  of  pro- 
cedure in  planting. 

XII.  Flowers,  Vegetables,  Home  and  School 
Gardens 

A.  Problems  and  Experiences 

1.  To  determine  reasons  for  laws  respecting  the 
preservation  of  wild  flowei-s. 

2.  To  extend  identification  of  such  flowers. 

3.  To  extend  identification  of  common  garden 
flowers. 

4.  To  extend  experiences  in  the  planting  and 
raising  of  flowers  and  vegetables. 

B.  Suggested  Activities 

1.  Review  materials  in  Grades  II-III  respecting 
wild  flowers. 

2.  Note  attractive  wild  shrubs  and  trees  in  neigh- 
borhood or  when  driving  in  other  localities. 

3.  List  reasons  why  these  shrubs  and  trees  should 
not  be  injured  or  destroyed. 

4.  Discuss  reasons  for  laws  that  set  up  fines  and 
punishment  in  the  case  of  people  who  wilfully 
injure  or  destroy  wild  flowers,  shrubs,  and 
trees.  (For  these  laws  see  Laws  of  Pennsyl- 
vania, 1925,  Act  184  and  Act  259.) 

5.  How  can  law  abiding  citizens  help  to  enforce 
these  laws? 

6.  Identify  six  wild  flowers  that  bloom  in  the 
Spring  and  Summer.  Look  especially  for 
flowers  among  these  listed  for  Grades  I-IV, 
Appendix. 

7.  Determine  what  ones  of  the  flowers  identified, 
if  any,  should  not  be  picked. 

8.  Make  pictures  of  three  wild  flowers  that  should 
be  protected. 

9.  If  wild  flowers  that  should  be  conserved  are 
found  in  places  where  they  are  likely  to  be  in- 
jured or  destroyed,  pupils  place  wire  around 
plot  or  otherwise  provide  for  their  protection. 

10.  Send  list  of  wild  flowers  that  should  not  be 
picked  to  homes  if  duplicator  is  available  or 
ask  local  press  to  publish  this  list.  (See  Ap- 
pendix) 

11.  Organize  the  class  into  a  "Save  the  "Wild 
Flowers  Club."  Address  Mrs.  A.  R.  Hiss,  Sec- 


retary, Pennsylvania  Chapter  Wild  Flower 
Preservation  Society  of  America,  Homestead, 
Ambler,  Pennsylvania. 

12.  Pupils  make  "Save  the  Wild  Flowers"  posters. 

13.  Pupils  make  "Save  the  Wild  Flowers"  badges 
for  themselves  and  for  their  parents  and  neigh- 
bors. 

14.  Identify  ten  garden  flowers  that  bloom  in 
Spring  or  Summer.  Look  especially  for 
flowers  among  those  listed  for  Grade  I-IV,  Ap- 
pendix. 

15.  Note  annuals,  biennials,  perennials. 

16.  Discuss  condition  of  Iris  planted  in  Autumn. 

17.  Discuss  methods  for  Aster  planting  so  as  to  se- 
cure successful  blooms. 

Note  :  Perhaps  a  local  Garden  Club  will  help  to  provide 
school  with  Aster  seeds  and  will  sponsor  exhibit. 

18.  Plant  Aster  seeds  in  home  gardens  for  exhibi- 
tion of  Asters  in  Autumn  of  Grade  V. 

19.  In  late  Winter  or  early  Spring  plant  cabbage 
seeds  after  choosing  variety.  Transplant  be- 
fore close  of  school  to  home  and  school  gardens. 

Helps  For  The  Teacher  In  Evaluating  Progress 

I.  Do  your  pupils  have  a  satisfactory  understanding  of 
the  reasons  for  the  seasons  within  the  limits  of  the  abili- 
ties of  children  of  this  age?  Do  they  realize  the  importance 
of  good  seeds? 

"~2.,  Did  any  of  your  pupils  secure  the  friendship  of  a 
harmless  wild  animal.    Was  trying  to  do  this  profitable? 

3.  Do  you  consider  the  home  and  school  garden  situa- 
tion satisfactory?  If  these  are  not  satisfactory  what  might 
have  been  done  to  improve  the  situation? 

4.  Organize  tests  covering  identifications  suggested. 

5.  AVere  any  fruits  or  berries  added  to  the  gardens  of 
your  pupils?  What  character  traits  are  practiced  by  the 
givers  and  the  receivers  in  cases  in  which  pupils  who  have 
extra  plants  give  them  to  pupils  who  do  not  liave  such 
plants  and  who  would  like  them? 

6.  Have  pupils  some  conception  of  the  tremendous  light- 
ing power  of  the  sun?  Of  the  sun  as  the  source  of  light 
for  the  earth? 

7.  Have  pupils  a  knowledge  of  the  ways  in  which  coal 
beds  were  formed?  Of  the  ways  in  which  natural  gas 
lias  been  formed?  Of  the  way  in  which  gas  is  manufac- 
tured? 

8.  Are  you  satisfied  with  the  conduct  of  your  class  on 
the  school  journeys  that  they  have  made?  Have  your 
pupils  practiced  desirable  characteristics  on  such  trips? 

n.  How  would  you  rate  the  development  of  the  class 
during  the  year  on  the  growth  of  scientific  knowledge  and 
attitudes?  On  the  growth  of  character  attributes  as  a 
whole? 

10.  Organize  tests  covering  most  important  points  in 
the  years  work. 

II.  Were  you  able  to  get  material  respecting  the  con- 
servation of  wild  flowers  before  the  public? 

12.  Organize  test  covering  essential  points  studied  in 
the  Spring  and  Summer ;  in  the  entire  year. 
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Grade  Five 


AUTUMN 

I.  Plants,  Flowers 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  plants  and  flowers. 

2.  To  consider  results  of  flower  plantings  in  the 
Spring. 

3.  To  start  plants  for  Winter  and  Spring  blos- 
soming. 

B.  Suggested  Activities 

1.  Discuss  results  of  flowers  planted  previous 
Spring. 

2.  Determine  reasons  for  sueesses  and  failures. 

3.  Pupils  describe  successful  flower  gardens  at 
their  homes.    Pupils  visit  these  gardens. 

4.  Discriminate  between  Aster  and  Dahlia. 

5.  Organize  Aster  show.  Secure  committee  of 
parents  or  others  to  act  as  judges.  Award  rib- 
bon or  card  for  different  colors,  for  arrange- 
ment and  for  other  features. 

6.  Identify  fourteen  garden  flowers.  Look  espe- 
cially for  flowers  among  those  listed  for 
Autumn  for  Grades  I-V,  Appendix. 

7.  Class  or  individuals  choose  one  flower  that 
blooms  in  the  Autumn  for  special  study.  Find 
whether  it  is  a  native  plant  or  an  imported 
plant;  type  of  soil  and  conditions  under  which 
it  grows  best. 

8.  Identify  four  wild  flowers.  Look  especially 
for  wild  flowers  among  those  listed  for  Au- 
tumn, Grades  II-V,  Appendix. 

9.  Plant  bulbs  and  roots  for  Spring  blossoming. 

II.  Garden  Diseases 

A.  Probleins  and  Experiences 

1.  To  identify  the  most  common  garden  diseases 
in  neighborhood. 

2.  To  determine  means  for  prevention  and  elim- 
ination of  such  diseases. 

B.  Suggested  Activities 

1.  Review  previous  work  respecting  garden  and 
fruit  diseases. 

2.  Place  portion  of  diseased  garden  plants  in 
closely  covered  fruit  jar. 

3.  Discuss  effects  of  these  diseases. 

4.  Find  names  of  at  least  three  of  these  diseases 
with  methods  for  prevention  and  eradication. 

III.  Birds 

A.  Problems  and  Experiences 
1.  To  extend  study  of  birds. 

B.  Suggested  Activities 

1.  Identify  nine  birds  observed  in  community  in 
Autumn.  Look  particularly  for  birds  among 
those  listed  for  Grades  I-V,  Appendix. 

2.  Note  Autumn  foods  of  birds  identified. 


3.  Try  to  find  abandoned  nests  of  at  least  four 
species  of  birds.  Attach  name  of  bird  on  each 
nest. 

4.  Review  material  in  previous  grades  respecting 
migration  of  birds. 

5.  Class  or  individuals  choose  for  special  study 
a  bird  passing  through  community  on  way  to 
point  farther  South.  Find  where  this  "bird 
builds  its  nest  and  rears  its  young;  where  it 
spends  the  Winter  months ;  about  when  it  will 
pass  through  community  in  Spring. 

IV.  Insects  and  Arachnids 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  butterflies  and 
moths. 

2.  To  extend  identification  of  spiders. 

B.  Suggested  Activities 

1.  Observe  the  Crab  Spider  and  the  Jumping 
Spider. 

2.  Find  some  facts  in  the  life  history  of  these 
spiders. 

3.  Make  pictures  of  these  spiders. 

4.  Note  butterflies  and  moths  previously  identi- 
fied.  Add  others. 

5.  Find  caterpillars  of  the  Isabella  Tiger  Moth, 
usually  called  the  Wooly  Bear. 

6.  Place  several  in  ventilated  boxes..  Keep  boxes 
outdoors  and  observe  changes.  (Probably  will 
not  make  cocoons  until  April  or  May.  The 
moth  emerges  about  a  month  later.) 

7.  If  moths  have  not  emerged  before  close  of 
school  permit  pupils  to  take  boxes  containing 
cocoons  to  their  homes. 

V.  Snakes 

A.  Problems  and  Experiences 

1.  To  continue  a  study  of  the  snake. 

B.  Suggested  Activities 

1.  Compare  hatching  of  snake  eggs  with  hatching 
of  bird's  eggs.  (In  a  few  species  of  snakes  the 
young  are  born  alive.) 

2.  Examine  pictures  of  Boa  Constrictor. 

3.  Find  whether  the  bite  of  the  Boa  Constrictor  is 
poisonous  or  non-poisonous ;  in  what  way  it  is 
dangerous. 

4.  Place  harmless  snakes  in  aquarium  for  Winter 
observation.  Provide  natural  situation  with 
earth  floor  and  brush  and  other  materials  un- 
der which  snakes  may  retire. 

5.  Observe  activities  of  these  snakes. 

VI.  Trees,  Bushes,  Vines 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  trees,  bushes,  and 
vines. 

B.  Suggested  Activities 

1.  Note  condition  of  trees  planted  in  Grade  III. 
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2.  Note  appearance  of  Poison  Ivy,  Virginia 
Creeper  and  other  vines  in  Autumn  coloring. 

3.  Class  choose  most  beautiful  Autumn  flowering 
bushes  growing  in  neighborhood.  Find  names 
of  these  bushes.  Learn  how  these  bushes  prop- 
agate. 

4.  Make  plans  for  planting  bushes  in  home  or 
school  yards  at  the  proper  season. 

5.  Note  acorns  on  Oak  trees.  Connect  with  flow- 
ers observed  on  Oak  tree  in  Spring  of  Grade 
IV.  Discriminate  between  White  Oak  and  Red 
Oak. 

6.  Identify  ten  trees  in  Autumn  dress.  Look 
especially  for  trees  among  those  listed  for 
Grades  II- V,  Appendix. 

7.  Identify  the  following  fruit  trees  as  they  ap- 
pear in  the  Autumn :  Peach,  Apple,  Cherry, 
Plum,  Pear  tree. 

8.  List  some  trees  that  grow  from  nuts ;  from 
seeds. 

9.  Plant  Apple  seeds  in  home  and  school  gardens. 
10.  Correlate  unit  with  Autumn  Arbor  Day. 

VII.  Fruits  and  Vegetables 

A.  Problems  and  Experiences 

1.  To  appreciate  the  beauty  of  fruits  and  vege- 
tables. 

B.  Suggested  Activities 

1.  Pupils  study  pictures  of  fruits  and  vegetables. 

2.  Class  arrange  fruit  and  vegetable  pictures, 
either  as  individuals  or  groups.  Pictures  may 
be  prepared  as  follows:  Teacher  assign  each 
individual  or  group  planning  to  make  a  pic- 
ture a  portion  of  a  table  or  shelf  or  of  the 
floor  if  no  table  or  shelf  is  available.  Each 
pupil  or  group  arrange  in  space  assigned, 
fruits  or  vegetables  or  combinations  of  both 
so  as  to  make  a  beautiful  display.  If  desired, 
colored  paper  or  cloth  may  be  placed  beneath 
the  fruit.  Pupils  choose  committees  from  class 
to  act  as  judges  and  to  designate  the  best 
groups  on  a  basis  of  previously  determined 
standards;  for  example,  the  three  best  groups 
of  fruits  and  vegetables  combined;  of  fruits 
only ;  of  vegetables  only ;  best  three  groups  in 
shades  of  one  color;  in  variegated  colors. 

3.  Pupils  paint  pictures  of  some  of  these  groups. 

VIII.  Game  Birds,  Animals,  Fish 

A.  Problems  and  Experiences 

1.  To  find  why  the  bat  Ls  called  a  mammal. 

2.  To  list  principal  game  birds  in  State. 

3.  To  find  principal  foods  of  each  species. 

4.  To  extend  knowledge  of  fish. 

5.  To  find  why  hunting  and  fishing  are  regulated 
by  law. 

B.  Suggested  Activities 

1.  Pupils  discuss  meaning  of  game  birds  and 
animals. 

2.  Pupils  note  game  animals  and  birds  if  they 
have  an  opportunity  to  see  any  such.  Note 
especially  the  deer  and  bear. 

3.  Pupils  discuss  value  of  game  animals  and  birds 
to  early  pioneers. 

4.  List  most  important  game  animals  in  the  State. 


5.  Note  season  for  hunting  these  animals  and 
birds. 

6.  Determine  why  the  seasons  for  hunting  game 
animals  and  birds  are  short;  why  licenses  to 
hunt  game  animals  and  birds  are  necessary 
under  the  law ;  how  and  by  whom  these  licenses 
may  be  obtained. 

7.  Identify  Yellow  Perch.  Find  open  season  for 
Yellow  Perch. 

8.  Discuss  reasons  for  law  limiting  catch  of  Yel- 
low Perch  to  twenty-five  by  a  person  in  one 

^9.  Discuss  meaning  of  a  good  sportsman  in  rela- 
tion to  game  birds,  fish,  and  animals.  (State 
Board  of  Game  Commissioners,  Harrisburg, 
Bui.  10,  Game  Administration  in  Pennsyl- 
vania. ) 

10.  Find  principal  points  in  the  life  history  of  the 
bat;  why  the  bat  is  a  mammal;  how  the  bat 
helps  man. 

Desirable:  Film  on  Wild  Life  Conservation  in 
Pennsylvania ;  State  Board  of  Censors,  Harris- 
burg. Free. 

IX.  Seasons 

A.  Problems  and  Experiences 

1.  To  compare  seasons  in  Pennsylvania  with  sea- 
sons the  same  number  of  degrees  south  of 
Equator. 

B.  Suggested  Activities 

1.  Find  on  map  location  about  as  far  South  of 
the  Equator  as  Pennsylvania  is  North  of  the 
Equator. 

2.  With  light  and  globe  or  other  objects,  show 
position  of  sun  in  relation  to  earth  at  the  time 
of  the  shortest  day  of  the  year  in  Pennsylva- 
nia ;  at  the  time  of  the  longest  day  of  the  year ; 
Note  difference  of  relation  of  earth  to  sun  on 
these  days  in  the  lands  South  of  the  Equator. 

3.  Apply  to  opposites  in  seasons. 

4.  Class  or  individuals  choose  place  South  of  the 
Equator  to  which  a  person  who  wished  to  live 
in  a  climate  similar  to  a  Pennsylvania  Summer 
all  of  the  year  might  go  during^  the  Winter. 

X.  Seeds 

A.  Problems  and  Experiences 

1.  To  test  the  fertility  of  corn  ears. 

2.  To  appreciate  the  importance  of  good  seed. 

B.  Suggested  Activities 

1.  Carry  out  the  following  experiment:  Fill  shal- 
low pan  or  box  Avith  sand  or  earth.  Secure 
piece  of  thin  cheesecloth  the  size  of  pan.  Divide 
into  two-inch  squares  with  a  heavy  pencil. 
Number  each  square  with  indelible  pencil. 
Place  over  sand.  Secure  an  ear  of  corn  for 
each  square.  Firmly  attach  a  number  to  each 
ear  of  corn  corresponding  to  a  number  on  the 
piece  of  cheesecloth.  Take  five  or  six  kernels 
from  ear  of  corn  and  drop  on  square  with  cor- 
responding number.  Keep  sand  moist  and 
watch  germination. 

2.  Pupils  answer  this  question :  What  ears  of 
corn  in  the  collection  used  above  would  you 
prefer  to  use  for  planting? 
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XI.  Heredity 

A.  Problems  and  Experiences 

1.  To   determine   meaning   of    term  "blooded 
horse ' ' ;  why  prize  winning  horses  so  f  re- 
N      quently  have  superior  horses  among  their  an- 
cestors. 

B.  Suggested  Activities 

1.  Review  material  in  earlier  grades  respecting 
heredity. 

2.  Discuss  meaning  of  the  term  "blooded  horse". 

3.  Find  names  of  prize  winning  horses  at  the 
county  fair  or  other  events,  if  there  are  any 
such.  If  available,  secure  lists  of  prize  winning 
ancestors  or  descendants  of  these  horses. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Did  most  of  the  class  enter  flowers  in  the  Aster  show? 

2.  Are  your  pupils  able  to  identify  the  suggested  number 
of  birds? 

3.  Make  a  list  of  birds  that  the  different  pupils  in  the 
class  can  identify.  Ask  each  pupil  to  prove  that  he  can 
identify  nine  of  these  birds  by  making  a  picture  of  the  bird 
opposite  its  name  or  listing  the  outstanding  characteristics 
in  its  appearance. 

4.  Can  your  pupils  discriminate  between  Poison  Ivy  and 
other  vines? 

5.  Were  the  pupils  interested  in  the  fruit  and  vegetable 
pictures? 

6.  Do  your  pupils  understand  reasons  for  shortest  and 
longest  days  in  the  year  in  terms  of  distance  of  path  of 
sun  from  Zenith? 

7.  Organize  a  completion  test  covering  these  two  points. 

8.  Help  pupils  who  fail. 

WINTER 

I.  Orchaed  Diseases  and  Insect  Pests 

A.  Problems  and  Experiences 

1.  To  continue  the  study  of  orchard  diseases. 

2.  To  find  how  the  Coddling  Moth  injures  the 
apple. 

3.  To  find  how  to  reduce  damage  from  this  pest. 

B.  Suggested  Activities 

1.  Examine  apples  for  signs  of  apple  rust.  Give 
reasons  for  such  condition. 

2.  Determine  why  the  Red  Cedar  is  called  a  host 
plant  for  apple  rust. 

3.  Try  to  find  samples  of  apple  rust  gall  on  Red 
Cedars  if  there  are  any  nearby. 

4.  Answer  this  question :  What  would  happen  to 
apple  rust  if  no  Red  Cedars  were  permitted  to 
grow  near  apple  orchards? 

5.  Place  apples  containing  Coddling  Moth  larvae 
(usually  called  apple  worms)  in  glass  jar. 
Place  two  or  three  pieces  of  corrugated  paper 
inside  jar  against  sides.  Tie  mosquito  netting 
or  thin  cloth  over  mouth  of  jar.  Apples  used 
may  be  cut  open  and  larvae  examined  and 
apple  put  together  again  with  tooth  picks  or 
tied  with  cord.  When  larvae  emerges  from 
apple  it  usually  seeks  the  corrugated  paper  and 
spins  a  cocoon.  After  cocoon  is  spun  place  jar 
in  a  cold  place  for  two  weeks.  If  there  is 
frost  so  much  the  better.  Return  jar  to  class- 
room. If  the  air  in  the  classroom  is  too  dry  for 
good  health  the  moth  will  have  crippled  wings 
when  it  emerges.    In  a  classroom  temperature 


the  Coddling  Moth  will  emerge  from  the  cocoon 
in  a  relatively  short  time,  probably  before 
Christmas. 

6.  Try  to  find  cocoons  of  the  Coddling  Moth  on 
the  trunks  of  Apple  trees.  (Difficult  to  find 
because  of  highly  protective  coloring.) 

7.  Find  means  employed  to  rid  orchards  of  the 
Coddling  Moth. 

II.  Forest  Conservation 

A.  Problems  and  Experiences 

1.  To  learn  meaning  of  the  term  "trees  as  a  re- 
newable crop". 

B.  Suggested  Activities 

1.  Discuss  meaning  of  term  "trees  as  a  renewable 
crop". 

2.  Continue  Junior  Forest  Rangers  Club,  estab- 
lished in  Grade  IV. 

3.  Pupils  report  vacant  tracts  of  land  of  which 
they  know,  that  probably  would  produce  good 
timber  if  planted  with  trees. 

4.  Find  how  the  State  helps  individuals  to  plant 
trees;  how  vacant  land  may  be  made  profitable 
in  this  way. 

5.  Correlate  unit  with  Spring  Arbor  Day. 

III.  Birds 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  birds. 
\2.  To  help  birds  to  find  food  in  the  Winter. 

B.  Suggested  Activities 

1.  Note  birds  identified  in  Autumn  that  remain  in 
community  during  Winter. 

2.  Note  Winter  foods  of  such  birds;  where  they 
sleep,  how  they  protect  themselves  from  the 
cold. 

3.  Try  to  find  two  birds  that  make  their  homes  in 
neighborhood  during  the  Winter  only. 

4.  Find  where  these  birds  go  to  make  their  nests. 
"  5.  Make  a  food  shelf  or  table  where  foods  may  be 

placed  for  Winter  birds. 

6.  Observe  birds  that  come  to  this  table  to  eat. 

7.  Make  pictures  of  these  birds. 

IV.  Good  Roads 

A.  Problems  and  Experiences 

1.  To  find  some  ways  in  which  the  state  helps  to 
keep  roads  safe  and  in  good  order. 

B.  Suggested  Activities 

1.  Discuss  relation  of  good  roads  to  safe  transpor- 
tation ;  to  possibilities  of  visits  with  friends ;  to 
visits  to  points  where  tlie  scenery  is  especially 
beautiful. 

2.  Determine  Avhy  there  are  white  posts  or  other 
white  marks  along  state  highways. 

3.  Find  how  the  state  helps  to  make  its  roads  safe 
in  the  Winter. 

4.  Find  what  fuel  is  used  in  snow  plows.  Ex- 
amine pictures  of  snow  plows  clearing  the 
roads  if  these  may  be  obtained. 

5.  Make  picture  of  snowplow  in  action  if  this  is 
observed. 
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V.  The  Plumb  Line 

A.  Problems  and  Experiences 

1.  To  determine  use  of  the  plumb  line. 

B.  Suggested  Activities 

1.  Decide  whether  or  not  the  carpenter  considers 
it  important  to  make  the  walls  of  rooms  and 
buildings  straight. 

2.  Find  how  the  carpenter  makes  certain  that  his 
lines  are  straight. 

3.  Fill  a  small  bottle  about  two-thirds  with  water ; 
tie  knot  on  cord  so  it  will  hold  on  bottom  of 
cork  and  run  cord  through  center  of  cork. 
Press  cork  into  bottle.  Fasten  cord  to  hook  or 
other  convenient  projection.  Note  if  water  in 
bottle  is  level.  (Uneven  water  line  indicates 
that  the  line  may  not  be  plumb.)  Apply  use 
of  such  an  instrument  to  house  building. 

4.  Discuss  reasons  why  this  bottle  and  line  may 
not  tell  the  exact  truth,  as  cord  may  not  run 
through  exact  center  of  cork,  bottle  may  not 
be  equally  heavy  in  all  parts. 

5.  If  available,  secure  a  commercial  plumb  such 
as  is  used  by  carpenters  and  follow  directions 
for  securing  a  plumb  line. 

6.  Decide  why  a  line  made  with  this  plumb  is  like- 
ly to  be  more  reliable  than  a  line  made  with 
help  of  water  in  a  bottle. 

VI.  Yeast 

A.  Pi'oblems  and  Experiences 

1.  To  find  conditions  favorable  to  the  fermenta- 
tion of  yeast. 

2.  To  find  relation  of  j-east  to  plant  life. 

B.  Suggested  Activities 

1.  Review  results  of  experiment  with  bread  mold. 

2.  Carry  on  an  experiment  with  helpful  living 
particles  such  as  yeast  cake.  Obtain  a  cake  of 
yeast.  Powder  betAveen  fingers  and  note  fine 
particles  that  may  be  blown  into  air.  Place 
cake  of  yeast  in  mixture  of  water  and  flour  and 
note  fermentation. 

3.  Pupils  learn  that  yeast  cakes  are  made  of  liv- 
ing particles  that  have  been  dried  and  pressed 
into  cakes  by  their  manufacturers ;  that  these 
living  particles  grow  especially  well  in  a  mix- 
ture of  flour  and  water  and  make  the  dough 
light. 

VII.  Flowers 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  flowers. 

2.  To  learn  how  and  where  Orchids  naturally 
bloom. 

B.  Suggested  Activities 

1.  Learn  to  recognize  the  Orchid ;  find  how  and 
where  it  naturally  blooms. 

2.  Identify  eight  house  or  greenhouse  plants  or 
floAvers.  Look  especially  for  plants  and  flowers 
among  those  listed  for  Winter  for  Grades  I-V, 
Appendix. 

VIII.  Air 

A.  Problems  and  Experiences 

1.  To  learn  that  air  has  weight  and  force. 

2.  To  learn  that  air  may  be  compressed. 


B.  Suggested  Activities 

1.  Review  experiment  respecting  air  in  Grade  IV. 

2.  Obtain  paper  bag.  Open  and  lay  on  desk  or 
table.  Discuss  air  in  bag  in  relation  to  sur- 
rounding air.    (Same  amount  per  volume.) 

3.  Blow  air  into  bag.  Note  extension  of  sides. 
Discuss  reason  for  this.  (Quantity  of  air 
forced  into  bag  in  addition  to  that  already 
there. ) 

4.  Note  hardness  of  bag.   Break  bag  with  a  blow. 

5.  Determine  why  the  bag  broke ;  reason  for  loud 
noise  when  bag  broke. 

6.  Compare  a  flat  automobile  tire  with  paper  bag 
before  additional  air  is  forced  into  it;  a  "blow- 
out" with  breaking  of  paper  bag  when  filled 
with  air. 

7.  Discuss  remedy  for  a  flat  automobile  tire. 

8.  Weigh  a  flat  automobile  tire,  basketball,  or 
football.  Force  air  into  object  and  weigh 
again.  Note  that  there  is  a  difference  in 
weight. 

9.  Decide  what  this  difference  in  weight  rep- 
resents. (Additional  air  forced  into  tire,  bas- 
ketball, or  football.) 

10.  Fi)id  how  the  man  at  the  garage  knows  when 
he  has  pumped  enough  air  into  a  tire. 

11.  What  is  meant  by  charged  water. 

12.  Determine  why  the  tank  in  which  compressed 
air  is  kept  must  be  strong. 

IX.  Fire 

A.  Problems  and  Experiences 

1.  To  learn  methods  of  securing  fire. 

2.  To  determine  need  for  care  in  handling  highly 
inflammable  materials. 

B.  Suggested  Activities 

1.  Discuss  early  methods  of  securing  fire;  today's 
methods  of  securing  fire. 

2.  Compare  use  of  match  with  securing  fire  by 
friction.  (Same  principle.  Match  end  is  cov- 
ered with  materials  that  ignite  quickly  when 
rubbed  against  another  piece  of  material.) 

3.  Discuss  principle  and  advantages  of  safety 
match.  (End  of  match  covered  with  materials 
that  ignite  quickly  only  if  rubbed  against  cer- 
tain other  materials.) 

4.  Discuss  handling  of  materials  that  are  highly 
inflammable  as  kerosene,  gasoline,  cleaning 
fluids. 

5.  Experiment :  Partly  fill  dish  with  water.  Pour 
in  small  amount  of  oil.  Note  that  oil  spreads 
over  entire  surface.  Apply  this  fact  to 
attempts  to  extinguish  flaming  oil  with  water. 

6.  Organize  best  procedure  in  case  of  fire  from 
gasoline  or  other  highly  inflammable  materials. 

X.  Gasoline  Engine 

A.  Problems  and  Experiences 

1.  To  find  important  uses  of  the  gasoline  engine. 

B.  Suggested  Activities 

1.  Pupils  consider  various  fuels  used  in  producing 
power  in  factories  and  other  places. 

2.  Discuss  disadvantages  of  wood  or  coal  as  fuel 
for  automobiles  and  aeroplanes. 
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3.  Find  how  gasoline  is  made. 

4.  Note  space  between  wick  of  lighted  candle  and 
flame.    Explain  this. 

5.  Find  what  happens  to  the  gasoline  in  a  gas- 
oline engine  before  it  ignites. 

6.  Discuss  advantages  of  this  fact  with  respect  to 
the  automobile  and  the  airplane. 

7.  List  important  uses  of  gasoline  engine. 

8.  Discuss  the  relation  of  the  gasoline  engine  to 
the  development  of  the  automobile,  the  air- 
plane, and  the  dirigible. 

XI.  Wht  Objects  Sink  or  Float  in  Water 

A.  Problems  and  Experiences 

1.  To  find  under  what  conditions  an  object  sinks 
in  water;  floats  in  water. 

B.  Suggested  Activities 

1.  Review  material  respecting  weight. 

2.  In  pan  or  tub  of  water  experiment  with  float- 
ing and  sinking  of  various  objects  as  pebbles, 
small  stones,  bits  of  wood,  pins,  piece  of  iron 
or  steel. 

3.  Place  pan  or  box  in  tub  of  water  so  that  it  will 
sink  uniformly.  Take  out  of  water  and  mark 
water  line  with  pencil  or  colored  crayon. 
Weigh  box.  Fill  box  with  water  even  with 
water  line.  Weigh  box  and  water.  Subtract 
weight  of  empty  box.  Remainder  is  approx- 
imate weight  of  water  displaced.  Discrepancy 
is  due  to  the  fact  that  measurement  was  taken 
inside  of  box  and  water  was  displaced  by  out- 
side of  box ;  also  it  is  difficult  to  get  the  water 
inside  the  pan  exactly  even  with  a  line  on  the 
outside. 

4.  Pour  water  out  of  box.  Place  stones  or 'other 
articles  in  box  until  it  sinks.  Weigh  these 
stones  or  other  articles  and  compare  with 
weight  of  water  displaced. 

5.  Organize  a  rule  that  tells  Avhen  an  object  will 
sink  and  when  it  will  float. 

XII.  Trees,  Bushes,  Vines 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  trees,  bushes  and 
vines. 

2.  To  enjoy  the  beauty  of  trees  against  a  sunset 
sky. 

B.  Suggested  Activities 

1.  Note  appearance  of  bushes  observed  in  Au- 
tumn. 

2.  Pupils  report  trees  that  are  especially  beautiful 
against  Winter  sunset  colorings. 

3.  Make  pictures  of  Winter  scenes  including  trees 
agairust  a  sunset  sky. 

4.  Find  from  where  dealers  in  Christmas  trees 
obtain  their  stocks ;  note  living  Christmas  trees. 

5.  Identify  Barberrj^  Hedge  or  other  hedge. 

6.  Note  appearance  of  Poison  Ivy,  Virginia  Creep- 
er and  other  vines  as  they  appear  in  Winter. 

7.  Identify  ten  trees  as  they  appear  in  Winter. 
Look  especially  for  trees  among  those  listed  for 
Grades  II-V,  Appendix. 

8.  Identify  the  following  fruit  trees  as  they 
appear  in  Winter  dress :  Peach,  Apple,  Cherry, 
Plum,  Pear  trees. 


XIII.  Snakes 

A.  Problems  and  Experiences 

1.  To  find  how  snakes  live  in  Winter  time. 

2.  To  study  hibernation  of  snakes. 

B.  Suggested  Activities 

1.  Find  why  snakes  are  rarely  seen  in  the  open 
in  the  Winter. 

2.  Note  efforts  of  snakes  in  aquarium  to  hibernate. 

3.  List  some  animals  that  hibernate  in  the  Winter. 

4.  Determine  reasons  for  hibernation. 

XIV.  Protective  Coloring 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  protective  coloring. 

B.  Suggested  Activities 

1.  Consider  protective  coloring  of  the  polar  bear, 
lion,  chameleon. 

2.  Consider  advantages  of  animals  with  protective 
colorings  in  escaping  from  hunters  and  other 
enemies. 

3.  List  some  animals  whose  colorings  differ  at 
different  seasons  of  the  year.  (Gerald  Craig, 
Tentative  Course  of  Study  in  Elementary 
Science.    Grades  V  and  VI,  p.  80) 

XV.  Magnetism 

A.  Problems  and  Experiences 

1.  To  find  types  of  materials  that  a  magnet  picks 
up. 

2.  To  learn  the  value  of  the  compass. 

B.  Suggested  Activities 

1.  Try  picking  up  with  a  magnet  various  articles 
as  nails,  needles,  tacks,  hair,  paper,  and  cloth. 

2.  Organize  the  results  of  these  experiments  in 
terms  of  material  from  which  articles  are 
made. 

3.  Pupils  magnetize  various  articles  of  iron  or 
steel  by  rubbing  against  a  magnet. 

4.  Examine  a  compass.  Note  directions  in  which 
hands  point. 

5.  List  uses  of  the  compass. 

6.  Each  pupil  make  a  compass.  Cut  old  watch 
spring  or  similar  material  into  short  lengths 
(about  1%  inches  will  do).  Make  dent  Avith 
hammer  and  nail  as  nearly  as  possible  in  the 
center  of  piece  of  watch  spring.  Place  needle, 
head  down,  in  cork.  Magnetize  bits  of  watch 
spring  and  balance  on  needle.  Clip  ends  until 
balance  is  secured.  Find  if  one  hand  of  corn- 
pass  points  in  direction  of  North  Star. 

XVI.  Moon,  Stars 

A.  Problems  and  Experiences 

1.  To  review  meaning  of  planets. 

2.  To  find  why  we  never  see  but  one  side  of  the 
moon. 

3.  To  learn  the  meaning  of  first  order  stars. 

4.  To  locate  Sirius.  the  Dog  Star. 

5.  To  learn  why  the  moon  appears  as  a  crescent 
and  gradually  enlarges. 

B.  Suggested  Activities 

1.  Review  meaning  of  planet. 

2.  Find  Venus  if  visible  in  West  in  evening.  Find 
when  Venus  is  the  Morning  Star. 

3.  Find  other  planets  that  are  plainly  visible. 

4.  Illustrate  why  we  never  see  but  one  side  of  the 
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nioou  with  one  pupil  passing  around  another 
pupil  so  that  he  always  keeps  his  face  toward 
the  pupil  around  whom  he  passes. 

5.  Secure  ball.  With  colored  crayon  make  one- 
half  of  ball  red  or  yellow.  Pupil  hold  ball 
with  dark  side  toward  class.  Gradually  turn 
ball  toward  colored  half.  The  color  will  ap- 
peal as  a  crescent  and  gradually  enlarge. 

6.  Find  Sirius,  the  Dog  Star.  Determine  why 
this  star  is  called  a  star  of  the  first  magnitude. 

7.  Read  or  tell  myth  of  Sirius. 

8.  Find  stars  in  Orion's  belt. 

XVII.  Light  and  Sound 

A.  Problems  and  Experiences 

1.  To  determine  whether  light  or  sound  travels 
the  more  rapidly. 

2.  To  find  rate  at  which  light  and  sound  travel. 

3.  To  compute  time  it  takes  light  to  travel  from 
moon  to  earth ;  from  sun  to  earth. 

4.  To  compute  time  it  takes  sound  to  travel  from 
clouds  to  earth. 

B.  Suggested  Activities 

1.  A  pupil  appointed  by  the  class,  walk  to  a  point 
about  two  blocks  away  with  a  drum  and  sticks 
or  pan  and  stick  in  hand.  Stop  at  a  point 
that  is  in  full  view  of  the  remainder  of  the 
pupils.  At  a  prearranged  signal  pupil  hit 
drum  or  pan  forcefully.  Pupils  note  that  they 
see  the  drum  or  pan  struck  before  they  hear 
the  sound. 

2.  Find  distance  light  travels  in  one  second. 
(186,000  miles) 

3.  Compute  how  long  it  takes  light  to  travel  from 
the  moon  to  the  earth  (approximately  230,000' 
miles)  ;  from  the  sun  to  the  earth  (approxi- 
mately 95,000,000). 

4.  Pupils  count  seconds  between  flash  of  lightning 
and  thunder  as  in  Grade  I.  Estimate  distance 
of  clouds  from  earth.  (Sound  travels  about 
1100  feet  per  second  in  air  or  approximately 
one  mile  to  five  seconds.) 

XVIII.  Building  Materials 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  building  materials. 

B.  Suggested  Activities 

1.  List  various  materials  commonly  used  in  build- 
ings that  have  been  observed. 

2.  Find  how  lumber  is  made.  Examine  pictures 
illustrating  manufacture  of  lumber. 

3.  Find  how  brick  is  made.  If  brick  is  manufac- 
turned  in  the  neighborhood  visit  plant  and  ob- 
serve processes. 

4.  Find  how  stone  for  buolding  purposes  is  ob- 
tained. Observe  stone  being  dug  out  of  quarry 
if  there  is  one  in  neighborhood  that  may  be 
safely  visited.  Otherwise,  examine  pictures  of 
this  process. 

5.  Find  how  other  building  materials  listed,  if 
any,  are  obtained. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Was  tlie  experiment  with  the  apple  worm  a  success? 

2.  Determine  the  pupils  in  the  class  that  are  most  likely 
to  become  permanently  interested  in  scientific  problems. 
Do  they  feel  that  you  sympathize  with  these  interests? 


3.  Are  you  making  a  point  of  stimulating  and  directing 
scientific  interests  in  individual  cases? 

4.  List  names  of  house  and  greenhouse  fiowers  covering 
all  such  flowers  that  pupils  in  the  class  can  identify.  Di- 
rect each  pupil  to  choose  six  of  these  flowers  and  make  pic- 
ture of  flower  following  name. 

5.  Do  pupils  appreciate  the  value  of  the  gasoline  engine? 

6.  How  many  pupils  made  a  workable  compass? 

7.  Test  pupils  on  their  knowledge  of  the  reasons  for  the 
phases  of  the  moon. 

8.  Organize  a  true-false  test  covering  the  facts  that  you 
feel  should  be  mastered  in  addition  to  the  material  covered 
in  the  fact  tests  that  have  been  suggested. 

SPRING  AND  SUMMER 

I.  Flowers,  Vegetables,  Home  and  School  Gardens 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  flowers. 

2.  To  learn  the  value  of  a  vegetable  garden. 

3.  To  learn  essential  factors  in  carrying  on  such 
a  garden  successfully. 

4.  To  learn  how  to  grow  vegetables  for  early  use. 

5.  To  learn  how  to  have  a  successful  garden. 

B.  Suggested  Activities 

1.  Identify  fourteen  garden  flowers  in  Spring  and 
Summer.  Look  especially  for  flowers  among 
those  listed  for  Spring  and  Summer,  Grades 
I-V,  Appendix. 

2.  Where  home  and  school  vegetable  gardens  can 
be  planted  pupils  plan  for  such  gardens  and 
carry  out  plans. 

3.  Discuss  financial  value  of  a  vegetable  garden ; 
the  fun  of  planting  and  caring  for  such  a 
garden. 

4.  Consult  people  who  are  successful  gardeners  as 
to  their  methods. 

5.  In  the  late  Winter  or  early  Spring  each  pupil 
determine  vegetables  that  he  wishes  to  grow 
for  early  use. 

6.  Consult  neighbors  who  use  the  hot  bed  and 
cold  frame  or  visit  a  greenhouse  and  obtain 
advice  as  to  their  use. 

7.  Plant  seeds  in  hot  bed  or  cold  frame. 

8.  Determine  why  the  atmosphere  in  the  hot  bed 
and  cold  frame  is  warmer  than  the  air  outside. 

9.  When  weather  is  warm  enough  transplant  vege- 
tables or  permit  them  to  remain  in  original  bed 
until  ready  for  use.  (Root  plants  may  not  be 
transplanted  successfully. ) 

10.  In  late  Winter  or  early  Spring  choose  variety 
and  plant  tomato  seeds.  Before  close  of  school 
transplant  to  home  and  school  gardens. 

11.  In  early  Spring  each  pupil  make  a  drawing  of 
his  home  yard  showing  position  of  perennials, 
biennials,  and  proposed  annuals. 

12.  Teacher  help  pupil  to  choose  and  locate  appro- 
priate additional  plants  and  flowers. 

13.  Discuss  need  for  healthy  and  perfect  seeds  and 
plants. 

14.  Pupils  obtain  slips  of  perennials  from  neigh- 
bors who  are  willing  to  give  them  away  and 
plant  them  in  their  own  yards. 

15.  Class  help  pupils  who  plant  such  slips  to  deter- 
mine how  to  prepare  soil,  how  to  plant  the  slips 
and  how  to  take  care  of  them ;  also  best  fer- 
tilizer to  use  if  any  is  needed. 

16.  Pupils  suggest  improvements  that  may  be  made 
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in  school  jarcls.  Carry  these  out  as  far  as 
possible. 

17.  Pupils  who  are  interested  establish  rock  gar- 
dens at  their  homes. 

18.  If  feasible  build  rock  garden  on  school  grounds 
or  in  sandtable  or  box  in  classroom.  Consult 
florist  and  others  as  to  suitable  flowers  and 
vines  and  other  materials. 

19.  Discuss  essentials  in  Spring  and  Summer  care 
of  flowers  that  have  been  planted. 

II.  Caves 

A.  Problems  and  Experiences 

1.  To  find  how  caves  are  formed. 

2.  To  note  location  of  nearby  cave  or  caves. 

B.  Suggested  Activities 

1.  Pupils  report  caves  that  they  have  visited. 

2.  Locate  nearby  cave  or  caves  on  map.  (State 
Department  of  Internal  Affairs,  Harrisburg, 
Pennsylvania  Caves,  Bulletin  3,  p.  6) 

3.  Read  descriptions  of  these  caves  in  tliis  bul- 
letin. 

4.  List  principal  points  that  a  visitor  should  note 
in  visiting  them. 

5.  Learn  how  caves  are  formed. 

6.  Learn  meaning  of  stalagmites  and  stalactites. 

III.  Wild  Flowers 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  wild  flowers. 

B.  Suggested  Activities 

1.  Pupils  look  for  a  swamp  and  other  areas  in 
which  Avild  shrubs  and  flowers  grow. 

2.  Examine  pictures  of  May  Apple,  Jack-in-the- 
Pulpit,  Mountain  Laurel. 

'     3.  Find  when  and  where  these  flowers  are  likely 
to  be  found. 

4.  Identify  eight  wild  flowers  in  the  Spring  and 
Summer.  Look  especially  for  flowers  among 
those  listed  for  Grades  I-V,  Appendix. 

5.  Make  pictures  of  four  wild  flowers  that  should 
be  protected. 

6.  Pupils  and  parents  who  would  like  a  wild 
flower  garden  obtain  seeds  or  plants  of  wild 
flowers  from  dealers  in  such  seeds  and  plants. 

Note  :  Wild  flowers  and  plants  should  not  be  transferred 
from  their  native  haunts  for  such  a  garden.  When  trans- 
ferred in  this  way  many  species  die.  In  general,  such  flow- 
ers and  plants  should  not  be  disturbed.  Seeds  and  plants 
obtained  from  dealers  are  much  more  likely  to  grow. 

IV.  Insect  Pests 

A.  Problems  and  Experiences 

1.  To  continue  study  of  insect  pests. 

B.  Suggested  Activities 

1.  Review  previous  work  respecting  orchard 
diseases  and  insect  pests. 

2.  Find  specimens  of  Apple  Maggot  Fly.  Decide 
Avhy  it  is  important  that  the  Apple  Maggot 
Fly  is  destroyed. 

3.  Note  Coddling  Moth  in  apple  trees.  (They 
usually  appear  about  three  or  four  weeks  after 
the  blossoming  period  of  the  apple.  A  second 
generation  emerges  in  the  late  Summer.) 


4.  Each  pupil  note  during  the  Spring  and  Sum- 
mer the  best  fruit  orchards  among  those  that 
he  has  opportunity  to  see. 

5.  Find  methods  used  by  the  ownei-s  to  keep 
these  orchards  in  good  condition. 

6.  Correlate  study  of  Apple  Maggot  and  other 
orchard  diseases  and  insect  pests  with  Spring 
Arbor  Day.  (Pennsylvania  Department  of 
Agriculture,  General  Bui.  477,  Oriental  Fruit 
Moth.) 

V.  Science  in  the  Home 

A.  Problems  and  Experiences 

1.  To  determine  why  people  use  refrigerators. 

2.  To  organize  some  rules  for  their  use. 

B.  Suggested  Activities 

1.  Place  portion  of  cooked  fruit  in  -wai-m  room 
until  it  ferments.  Place  same  amount  and 
kind  of  fruit  for  same  length  of  time  in  cold 
refrigerator. 

2.  Determine  advantage.    Compare  results. 

3.  Pupils  find  with  thermometer  coolest  part  of 
refrigerators  in  their  homes. 

4.  Apply  this  information  to  the  placing  of  food 
in  these  refrigerators. 

5.  List  various  types  of  refrigerators  used  in 
homes,  as  ice,  electric,  gas. 

6.  Prove  through  the  following  experiment  wheth- 
er it  is  advisable  to  follow  the  suggestion  made 
by  many  people  that  the  ice  in  the  refrigera- 
tor should  be  wrapped  in  heavy  paper  or  cloth, 
such  as  a  rug  or  piece  of  carpet,  because  it  will 
thus  last  longer:  Make  a  note  of  temperature 
at  several  points  in  refrigerator  while  ice  is 
unwrapped.  Wrap  ice  and  note  temperature 
at  same  points  in  refrigerator. 

7.  Organize  a  recommendation  as  to  the  advisa- 
bility of  wrapping  ice. 

8.  Determine  best  place  in  refrigerator  for  articles 
that  need  to  be  kept  especially  cool. 

VI.  Sanitation 

A.  Problems  and  Experiences 

1.  To  determine  need  for  safe  disposal  of  waste. 

2.  To  learn  some  of  the  characteristics  of  good 
plumbing. 

B.  Suggested  Activities 

1.  Consider  method  for  taking  care  of  waste 
material  in  community. 

2.  Discuss  meaning  of  sewer  system ;  cesspools, 
and  other  means  for  taking  care  of  waste 
material  where  a  community  sewer  system  is 
not  in  operation;  dangers  of  accumulated 
waste  in  homes  and  communities. 

3.  Consult  plumbers  as  to  ways  in  which  sewer 
gasses  are  kept  from  entering  homes  through 
plumbing ;  as  to  general  characteristics  of  good 
plumbing. 

\1I.  Trees 
A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  trees  and  bushes. 
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B.  Suggested  Activities 

1.  Note  results  of  apple  seeds  planted  in  Autumn. 
Pupiis  care  for  young  trees  during  Summer. 

2.  List  some  common  medicinal  and  food  products 
obtained  from  trees. 

3.  Identify  ten  trees  in  Spring  and  Summer  dress. 
Look  particularly  for  trees  among  those  listed 
for  Grades  II- V,  Appendix. 

4.  Identify  five  fruit  trees  as  they  appear  in  the 
Spring  and  Summer.  Look  especially  for 
Peach,  Apple,  Cherry,  Plum,  Pear  trees. 

5.  Note  changes  in  Barberry  Hedge  with  coming 
of  Spring  and  Summer. 

6.  Class  determine  someone  that  it  especially 
wishes  to  honor.  Plant  a  tree  and  name  it  for 
this  person. 

7.  Correlate  unit  with  Spring  Arbor  Day. 

VIII.  Geological  Nature  Study 

A.  Problems  and  Experiences 

1.  To  determine  whether  nearby  streams  are  fill- 
ing up,  or  widening  or  deepening  their  beds. 

2.  To  extend  identification  of  stones. 

B.  Suggested  Activities 

1.  Review  effect  of  rain  upon  soil. 

2.  Make  school  journeys  to  nearby  streams  and 
note  whether  banks  and  bottom  of  stream  are 
being  worn  away  or  are  being  built  up  from 
sediment  carried  into  stream. 

3.  Determine  differences  likely  to  result  in  the 
case  of  the  swiftly  flowing  stream  and  the 
sluggish  stream. 

4.  Make  school  journey  to  nearby  rock  formation, 
if  there  is  such.  Note  stones  of  same  material 
as  rock. 

5.  Teacher  exhibit  pieces  of  two  or  three  common 
rocks  in  neighborhood.  Label  each  one.  Pupils 
note  stones  in  their  collection  that  are  evidently 
pieces  of  same  type  of  roelfs. 

6.  Each  pupil  try  to  add  at  least  one  stone  to  his 
collection.    Try  to  find  name  of  this  stone. 

IX.  Transportation 

A.  Problems  and  Experiences 

1.  To  determine  some  methods  through  which 
transportation  may  be  made  safe. 

B.  Suggested  Activities 

1.  Discuss  need  for  frequent  inspection  of  auto- 
mobiles. 

2.  Organize  main  points  in  safe  driving. 

3.  Secure  some  person  who  is  well  informed  on 
the  subject  to  explain  means  taken  by  railroads 
to  make  travel  safe ;  by  aircraft  companies  to 
make  air  travel  safe. 

4.  Give  principal  uses  of  the  following  in  making 
transportation  safe :  speedometer  and  emer- 
gency brake  in  automobile ;  the  block  system ; 
the  airbrake ;  throttle ;  parachute ;  air  cham- 
bers in  boats ;  life  preservers. 

Desirable:  Films,  Pageant  of  the  Iron  Horse, 
Baltimore  and  Ohio  Railroad,  Baltimore, 
Maryland.  Free. 


X.  Fish  ■ 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  parental  care  among  fish. 

B.  Suggested  Activities 

1.  Discuss  parental  care  among  fish. 

(State  Board  of  Fish  Commissioners,  Bui.  4, 
A  Treatise  on  the  Fish  of  Pennsylvania,  be- 
ginning p.  17) 

2.  Review  parental  care  among  Bullheads.  (See 
Grade  III) 

3.  Make  picture  illustrating  parental  care  among 
Bullheads. 

4.  Find  some  interesting  facts  about  the  Stickle- 
back as  a  father.  (Comstock.  Handbook  of 
Nature  Study,  page  168,  Comstock  Publishing 
Company,  Ithaca,  N.  Y.) 

5.  If  Stickleback  can  be  obtained  in  community 
place  some  such  fish  in  an  aquarium  and  ob- 
serve activities. 

XI.  Insects  and  Arachnids 

A.  Problems  and  Experiences 

1.  To  study  the  life  history  of  the  Isabella  Tiger 
Moth. 

2.  To  extend  knowledge  of  spiders. 

3.  To  observe  the  activities  of  the  ant. 

4.  To  consider  the  life  history  of  the  bee. 

5.  To  consider  means  for  the  control  of  the  Japa- 
nese Beetle. 

B.  Suggested  Activities 

1.  Observe  the  foods  nf  the  Crab  Spider  and  the 
Jumping  Spider. 

2.  Note  changes  in  Wooly  Bears.  Find  principal 
points  in  life  history  of  the  Isabella  Tiger 
Moth. 

3.  Learn  main  points  in  the  life  history  of  the 
bee. 

4.  Find  how  bees  take  care  of  their  eggs  and 
larvae. 

5.  Find  what  is  meant  by  a  pedigreed  queen  bee ; 
what  qualities  it  is  important  that  a  queen  bee 
give  the  bees  that  hatch  from  her  eggs  (good 
health,  high  production  of  honey). 

6.  Find  reasons  for  requiring  queen  bee  establish- 
ments to  be  licensed. 

7.  Discuss  the  dangers  of  insectides  to  the  bee  if 
placed  on  plants  that  the  bee  visits. 

8.  Review  material  on  the  potato  beetle  in  Grade 
IV. 

9.  Study  life  history  of  the  Japanese  Beetle. 

10.  List  some  plants  attacked  by  the  Japanese 
Beetle. 

11.  Organize  principal  methods  used  in  the  at- 
tempt to  exterminate  the  Japanese  Beetle  and 
prevent  its  spread. 

12.  If  there  is  an  infestation  of  Japanese  Beetles 
in  neighborhood  interview  people  whose  crops 
the  beetle  has  attacked  as  to  methods  Avhich 
they  are  using  to  check  the  spread  of  this  pest. 

13.  Organize  means  through  which  class  may  help 
control  the  spread  of  the  Japanese  Beetle. 

14.  Pupils  answer  this  question :  Why  is  the  Japa- 
nese Beetle  so  destructive  in  the  United  States 
while  in  Japan  it  does  little  harm? 
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15.  Define  the  term  "parasite"  as  used  in  relation 
to  insects. 

16.  What  has  the  government  done  to  find  and 
import  into  United  States  parasit&s  that  de- 
stroy the  Japanese  Beetle? 

17.  Class  prepare  a  booklet  on  the  Japanese 
Beetle;  its  life  history,  plants  attacked,  and 
means  for  its  extermination  and  control.  Illus- 
strate  with  drawings. 

18.  Make  a  laboratory  study  of  the  ant : 

A  large  oblong  baking  pan  may  be  used  as  the  foundation. 
In  this  place  a  piece  of  board  an  inch  or  more  thick  with 
dimensions  two  or  three  inches  less  than  that  of  the  pan. 
Obtain  two  panes  of  window  glass  at  least  three  or  four 
inches  shorter  than  the  board.  Break  off  corner  of  upper 
glass.  Obtain  ants,  eggs,  and  larvae  with  some  earth  from 
a  convenient  ant  nest.  Place  earth  between  two  panes  of 
glass.  Place  ants  with  eggs  and  larvae  on  portion  of  board 
extending  beyond  window  glass.  Within  a  short  time  the 
ants  will  carry  the  eggs  and  larvae  to  the  earth  between 
the  panes  of  glass  and  will  establish  a  nest  there.  If  only 
enough  earth  is  placed  between  the  glasses  so  that  passage 
ways  are  just  the  height  of  the  ant,  activities  in  the  nest 
can  be  observed  easily.  A  piece  of  board  or  heavy  card- 
board should  be  placed  over  the  nest  when  it  is  not  being 
observed  as  the  ants  naturally  live  in  darkness.  Occasion- 
ally a  small  quantity  of  water  should  be  squeezed  from  a 
sponge  or  rag  at  the  broken  corner  of  the  glass  so  as  to 
provide  some  moisture.  Pour  one-half  inch  or  more  of 
water  in  baking  pan  depending  upon  thickness  of  board 
holding  the  nest.  This  will  keep  the  ants  from  escaping. 
Food  that  ants  like  should  be  placed  on  the  extension  of 
the  board.  Uneaten  food  should  be  removed  every  day. 
Learn  principal  points  in  the  life  history  of  the  ant.  Make 
drawing  of  the  underground  home  of  the  ant. 

Desirable:  Motion  picture,  Bees,  How  They 
Live  and  Work.  United  States  Department 
of  Agriculture,  Washington,  D.  C.  (free)  ; 
Motion  Pictures:  Ants.  Pathe  Companv,  New 
York  City. 

XII.  Grasses 

A.  Problems  and  Experiences 

1.  To  learn  how  grasses  reproduce  themselves. 

2.  To  find  names  of  some  grasses  used  for 
meadows  in  community  or  nearby  that  grow 
unusually  well. 

3.  To  find  names  of  some  grasses  used  in  unusu- 
ally good  lawns  in  the  community. 

B.  Suggested  Activities 

1.  In  early  Spring  dig  up  a  piece  of  sod.  Note 
how  this  sod  is  prepared  to  send  up  grass 
shoots. 

2.  Note  that  grasses  of  some  kind  grow  every- 
where except  in  sand  and  in  regions  perpetu- 
ally covered  by  ice  and  snow. 

3.  Note  best  looking  lawns  in  the  community. 
Find  names  of  grasses  in  these  lawns  and 
methods  followed  to  keep  them  in  good  condi- 
tion. 


4.  Note  best  looking  meadows  in  neighborhood. 
Find  kinds  of  seed  used,  methods  of  plowing- 
and  other  factors  that  the  owner  thinks  have 
been  important  in  securing  superior  results. 

5.  Get  seeds  of  at  least  four  types  of  grasses 
commonly  used  for  meadows  or  lawns  in 
neighborhood.  Plant  each  variety  in  a  pot  in 
early  Winter.  Label  each  pot.  Place  in  sunny 
location.  Water.  Keep  record  sheet  for  each 
pot  giving  date  of  sowing,  date  when  seeds 
sprouted  and  other  important  points.  Try  to 
bring  plants  to  full  matui-ity  so  that  flowering^ 
parts  and  seeds  may  be  observed  and  studied 
before  the  close  of  school. 

6.  List  some  enemies  of  good  lawns. 

7.  Consider  how  these  may  be  controlled  or  re- 
moved. 

XIII.  Birds 

A.  Problems  and  Experiences 

1.  To  extend  knowledge  of  birds. 

2.  To  extend  knowledge  of  foods  eaten  by  birds. 

B.  Suggested  Activities 

1.  Note  birds  identified  in  Autumn  that  nest  in 
community. 

2.  Observe  at  least  four  birds  that  come  to  neigh- 
borhood for  Spring  and  Summer  only.  Where 
do  these  birds  spend  the  Winter.  Note  type 
of  nests  built  by  these  birds. 

3.  Try  particularly  to  find  birds  included  in  the 
bird  list  for  Grades  I-V,  Appendix. 

4.  Correlate  unit  Avith  a  Bird  Day  Program. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Did  the  Wooly  Bear  Caterpillar  pass  through  the 
pupae  stage  and  the  moth  emerge?  If  this  was  not  a  suc- 
cessful project  try  to  determine  reasons  for  the  failure. 

2.  Have  the  apple  seeds  planted  in  the  Autumn  sprout- 
ed?  Have  steps  been  taken  to  protect  the  young  trees? 

3.  Place  pictures  of  wild  flowers  covering  those  that 
pupils  have  learned  to  identify  on  blackboard  tray  and  write 
a  number  above  each  one,  or  arrange  in  some  other  way. 
Cover  names  of  flowers  if  these  appear  on  pictures.  Pupils 
write  number  on  piece  of  paper  with  name  of  flo\-\er  fol- 
lowing. 

4.  Carry  out  same  type  of  test  for  trees  and  birds. 

5.  Have  you  any  reason  for  believing  that  the  experi- 
ment with  refrigerators  has  given  the  pupils  a  scientific  at- 
titude toward  the  use  of  the  refrigrator? 

6.  Are  the  pupils  in  the  class  anxious  to  help  in  con- 
trolling the  Japanese  Beetle? 

7.  Organize  tests  of  various  types  covering  twenty  points 
in  the  years  work  exclusive  of  identification  of  flowers,, 
trees,  and  birds. 

8.  Test  yourself  on  the  following  points? 

Have  the  pupils  in  the  class  grown  during  the  year  in 
their  desire  to  find  out  things  through  observation ;  in  ap- 
preciation of  the  beautiful  ii;  nature;  in  courteous  conduct 
toward  the  teacher  and  one  another?  Has  the  form  and  con- 
tent of  their  questions  improved? 
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Grade  Six 


AUTUMN 

I.  Flowers;  Home  and  School  House  Plants  and 
Gardens 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  flowers. 

2.  To  organize  an  exhibit  of  flower  portraits. 

3.  To  extend  home  and  school  flower  gardens. 

4.  To  improve  and  extend  house  plants  in  the 
school  and  home. 

B.  Suggested  Activities 

1.  Review  work  on  flowers  in  previous  grades. 

2.  Master  identification  of  fourteen  garden  flow- 
ers. Look  especially  for  flowers  among  those 
listed  for  Autumn  for  Grades  I-V,  Appendix. 

3.  Examine  pictures  of  flowers. 

4.  Make  flower  portraits :  Each  pupil  secure  a 
pasteboard  or  wooden  box  of  size  required  for 
his  flower  portrait.  Line  inside  of  box  with 
cloth  or  paper  of  color  desired.  Place  picture 
frame  on  front  of  box.  Frames  used  may  be 
made  by  pupils  of  wood  or  cardboard  painted 
in  color  desired ;  or  unused  frames  may  be 
secured  from  homes.  Arrange  boxes  on  table 
or  shelf.  Each  pupil  place  in  his  box  a  bou- 
quet of  flowers  in  a  vase  or  glass.  Invite 
guests  to  see  these  flower  portraits.  If  pupils 
desire,  judges  may  be  appointed  to  determine 
the  best  portraits  in  classes  previously  deter- 
mined, as  the  three  most  beautiful  portraits ; 
the  three  most  beautiful  portraits  in  yellow 
effects,  blue  effects,  or  other  color  effects. 

5.  Learn  to  identify  at  least  four  wild  flowers 
that  bloom  in  the  Autumn.  Look  especially 
for  wild  flowers  among  those  listed  for  Grades 
II-V,  Appendix. 

6.  Each  pupil  plan  for  extensions  in  home  flower 
gardens  and  house  plants.  Class  plan  for  ex- 
tensions in  school  flower  garden  if  such  a  gar- 
den can  be  successfully  carried  on ;  in  plants 
for  classroom  if  they  can  be  kept  from  freez- 
ing during  the  Winter. 

7.  Committees  appointed  by  class  consult  pro- 
prietor of  greenhouse  and  people  who  are 
successful  in  raising  house  plants  as  to  methods 
for  planting  and  caring  for  list  of  house  plants, 
that  pupils  wish  to  raise  in  their  homes  and 
classroom. 

8.  Each  pupil  carry  out  plans  that  he  has  made, 
for  house  plants  and  home  gardens. 

9.  Class  and  teacher  install  plants  in  classroom  if 
it  has  been  decided  to  attempt  to  have  such 
plants. 

II.  Trees 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  trees. 

2.  To  note  growth  of  apple  seeds  planted  previous 
Autumn. 


3.  To  learn  the  functions  of  each  part  of  a  tree^ 
B.  Suggested  Activities 

1.  Pupils  note  what  has  happened  to  apple  seeds 
planted  previous  Autumn.  If  results  are  not 
satisfactory,  determine  probable  reasons.  Pro- 
tect and  care  for  young  trees  that  have  grown 
from  these  seeds. 

2.  Master  identification  of  ten  trees  other  than 
fruit  trees  as  they  appear  in  Autumn  dress. 
Look  especially  for  trees  among  those  listed 
for  Grades  II-V,  Appendix. 

3.  Identify  five  fruit  trees  as  they  appear  in 
Autumn.  Look  especially  for  Peach,  Apple, 
Cherry,  Plum  and  Pear  Trees. 

4.  Arrange  during  the  year  an  exhibit  for  ten 
trees  found  in  community  as  follows :  Picture 
or  drawing  of  tree  in  Winter  and  Summer ; 
pressed  leaves ;  nut  or  seed. 

5.  List  different  parts  of  a  tree.  Determine  the 
function  of  each  part.  (Illick,  Common  Trees 
of  Pennsylvania,  page  7)  (Edgerton,  D.  Pris- 
cilla,  The  Forest,  p.  5,  U.  S.  Department  of 
Agriculture) . 

6.  Correlate  unit  with  Autumn  Arbor  Day. 

III.  Insects 

A.  Problems  and  Experiences 

1.  To  help  to  destroy  the  Tussock  Moth. 

B.  Suggested  Activities 

1.  Note  effect  upon  trees  of  the  Tussock  Moth. 

2.  Locate  trees  containing  nests  of  Tussock  Moth 
eggs. 

3.  Pupils  ask  parents  and  other  adults  to  help 
destroy  these  nests.  (Included,  among  other 
sources,  in  Elementary  Science  by  Grades,  Ch. 
VI,  Persing  and  Hollinger,  D.  Appleton,  New 
York). 

4.  Continue  destruction  of  these  nests  during 
Winter  and  Spring. 

5.  Taking  400  eggs  as  an  estimate  for  each  nest, 
pupils  estimate  total  number  of  eggs  destroyed 
at  the  close  of  the  Autumn  season ;  at  close  of 
Winter;  at  close  of  Spring;  total  for  year. 

IV.  Birds  and  Animals  • 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  birds. 

2.  To  note  protective  coloring  among  birds. 
"  3.  To  determine  value  of  bird  refuges. 

4.  To  determine  need  for  protection  of  game- 
birds. 

5.  To  consider  dangers  of  exceasive  numbers  of 
game  animals. 

B.  Suggested  Activities 

1.  Make  a  chart  listing  at  least  ten  species  of 
birds  exclusive  of  game  birds  found  in  Penn- 
sylvania with  the  following  information  re- 
specting each  one:  Description  (picture  maj'" 
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be   drawn    or    outstaziding   marks   may  be 
listed);  foods;  helpful  or  harmful  to  man; 
,^      season  or  seasons  found  in  state. 

2.  Give  reasons  for  the  establishment  of  bird 
refuges.  (State  Board  of  Game  Commis- 
sioners, Bui.  9,  A  Year's  Program  for  Bird 
Protection  in  Pennsylvania,  p.  29). 

3.  List  a  minimum  of  two  famous  bird  refuges 
in  the  United  States.  (World  Almanac,  1930, 
World  and  Telegram,  New  York  City,  lists 
national  bird  refuges  in  the  United  States) 

4.  Examine  pictures  illustrating  bird  refuges. 

5.  Discuss  the  Bok  bird  refuge  in  Florida. 

6.  Pupils  choose  spots  in  their  yards  that  birds 
like ;  provide  with  water  and  food  if  needed ; 
permit  nothing  to  disturb  birds  who  may  rest 
there. 

7.  Visit  a  bird  refuge  if  there  is  one  nearby. 

8.  Pupils  review  materials  respecting  game  birds 
and  animals  in  Grade  V. 

9.  Class  make  booklet  of  drawings  or  pictures  of 
game  birds  that  are  permanent  residents  in 
Pennsylvania. 

10.  Identify  three  game  birds  that  are  permanent 
in  Pennsylvania.  Look  especially  for  the  Bob 
White  (Quail,  Partridge),  Ring-Necked  Pheas- 
ant, Ruffed  Grouse. 

11.  Pupils  discuss  game  birds  that  are  migrants 
as  Ducks,  Geese  and  Brant,  Woodcock. 

(The  Woodcock  occurs  in  Pennsylvania  chiefly 
as  a  migrant  although  breeding  birds  are  fre- 
quently found  in  the  lowlands  along  our 
streams) . 

12.  Discuss  reasons  for  limiting  seasons  when 
game  birds  may  be  hunted. 

13.  Determine  to  what  extent  birds  studied  have 
protective  colorings. 

'14.  Pupils  discuss  methods  through  which  food 
may  be  provided  for  game  birds  and  animals 
when  natural  foods  are  scarce.  (State  Board 
of  Game  Commissioners,  Bulletin  11,  More 
Food  for  Upland  Game) 

15.  Determine  why  the  bear  is  ravenously  hungiy 
in  the  early  Spring. 

16.  Discuss  reasons  for  confining  the  hunting  of 
elk  in  Pennsylvania  to  male  animals  with  four 
or  more  points  to  the  antler ;  why  it  is  con- 
sidered unwise  to  further  stock  these  animals. 
(State  Board  of  Game  Commissioners,  Bulle- 
tin 10,  Game  Administration  in  Pennsylvania, 
pp.  12,  13) 

17.  Find  meaning  of  "forest  weeds";  determine 
their  value  in  the  feeding  of  game  birds  and 
animals.  (State  Board  of  Game  Commissioners, 
Bulletin  11.  More  Food  for  Upland  Game, 

18.  Discuss  disadvantages  of  excessive  number  of 
wild  deer. 

19.  Discuss  reasons  why  no  one  should  hunt  for 
more  game  than  he  will  use  as  food. 

20.  Consider  how  unnecessary  suffering  to  game 
birds  and  animals  may  be  avoided  in  hunting 
them. 


V.  Insect  Pests 

A.  Problems  and  Experiences 

1.  To  find  how  to  prevent  the  spread  of  the 
European  corn  borer. 

B.  Suggested  Activities 

1.  If  the  corn  borer  is  found  in  the  community 
examine  infested  stalks. 

2.  If  neighborhood  is  not  infested  with  corn  borer 
find  nearest  points  of  infestation. 

3.  Discuss  means  through  which  infestation  may 
be  prevented  and  controlled. 

4.  Discuss  following  problem :  A  farmer  with 
stock  to  feed  plants  corn  for  feeding  purposes. 
The  crop  is  attacked  by  the  European  corn 
borer  and  his  harvest  is  but  one-half  of  what 
it  should  be.  How  does  this  affect  his  profit 
on  his  farm? 

5.  Teacher  and  pupils  working  together  write  an 
article  on  national  damage  by  the  European 
corn  borer  and  how  to  prevent  its  spread. 
Send  to  the  local  press. 

VI.  Tree  Diseases 

A.  Problems  and  Experiences 

1.  To  learn  how  to  prevent  and  control  the  White 
Pine  blister  rust. 

2.  To  note  results  of  the  Chestnut  blight. 

B.  Suggested  Activities 

1.  Note  White  Pine  trees  that  are  infected  with 
blister  rust,  if  there  are  any  such  in  neighbor- 
hood. 

2.  Individuals  in  class  look  for  White  Pine  Blister 
rust  when  riding  outside  of  community  and 
in  visits  to  forests  and  other  places  where 
White  Pine  may  be  found. 

3.  Make  picture  of  White  Pine  tree  afl'ected  with 
blister  rust. 

4.  Organize  method  for  preventing  the  spread  of 
White  Pine  blister  rust. 

5.  Find  in  community  plants  that  act  as  hosts  to 
the  White  Pine  blister  rust,  if  this  disease  is 
found  in  neighborhood. 

6.  Decide  what  would  happen  to  the  White  Pine 
blister  rust  if  all  of  its  host  plants  were  de- 
stroyed. 

7.  If  there  are  White  Pine  trees  in  the  com- 
munity, class  request  people  that  they  know 
with  ribes  on  their  land  to  remove  them. 

8.  Determine  why  the  Chestnut  tree  has  almost 
disappeared  from  the  Eastern  part  of  Penn- 
sylvania. (Chestnut  blight,  also  called  the 
Chestnut  canker,  the  Chestnut  bark  disease, 
Endothia  Canker) 

9.  If  there  are  Chestnut  trees  in  the  community 
that  are  suffering  from  Chestnut  blight  note 
symptons  of  this  disease. 

10.  Find  from  where  the  Chestnut  blight  came  into 
the  United  States.  (Probably  imported  from 
China  where  it  does  little  harm.  The  Chestnut 
tree  in  the  United  States  contracts  this  disease 
more  readily  and  has  less  resistance  than  the 
Chinese  Chestnut) 

11.  Correlate  unit  with  Autumn  Arbor  Day. 
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VII.  Snakes 

A.  Problems  and  Experiences 

1.  To  learn  to  identify  venomous  snakes  in  neigh- 
borhood if  there  are  any  such. 

B.  Suggested  Activities 

1.  Pupils  learn  to  identify  venomous  snakes  in 
the  community,  if  there  are  any  such.  (Pic- 
tures and  descriptions  may  be  used.  If  there 
is  a  museum  nearby  perhaps  these  snakes  may 
be  observed  there) 

2.  Discuss  precautions  that  should  be  taken  to 
prevent  venomous  snake  bites. 

3.  Committee  appointed  for  purpose  inquire  of 
doctor  best  thing  to  do  in  case  of  bite  by  a 
venomous  snake. 

4.  Report  suggestions  given  to  class. 

VIII.  Autumn 

A.  Problems  and  Experiences 

1.  To  enjoy  especially  beautiful  gardens  or  other 
spots  typical  of  the  Autumn  season. 

B.  Suggested  Activities 

1.  Discuss  especially  beautiful  Autumn  spots  and 
scenes. 

2.  Note  the  beauty  of  Autumn  swamps. 

3.  Visit  some  of  these  spots  and  scenes. 

4.  Pupils  collect  poems  descriptive  of  Autumn 
beauties. 

5.  Individual  pupils  write  Autumn  poems  or  class 
and  teacher  working  together  write  a  composite 
Autumn  poem. 

IX.  Electricity 

A.  Problems  and  Experiences 

1.  To  generate  electricity. 

2.  To  find  principal  uses  of  electricity. 

3.  To  determine  why  electric  wires  are  insulated. 

4.  To  find  why  fuses  are  used. 

B.  Suggested  Activities 

1.  Pull  very  dry  paper  between  arm  and  body 
until  it  crackles.  Place  hair  or  small  piece  of 
thread  nearby.    Note  what  happens. 

2.  Pupils  tell  stories  of  crackling  of  hair  and 
other  stories  denotins'  the  presence  of  electric- 
ity. 

3.  List  some  of  the  most  important  uses  of  elec- 
tricity. 

4.  Discuss  meaning  of  insulation  of  electric  wires. 

5.  Discuss  danger  of  non-insulation  of  electric 
wires. 

6.  Make  trip  to  electric  light  or  other  electric 
plant  if  conveniently  located. 

7.  Discuss  dangers  of  flying  a  kite  with  a  wire 
string. 

8.  Examine  electric  cords  in  homes  to  find  if  in- 
sulation is  imperfect. 

9.  Explain  use  of  the  fuse  in  lighting  by  elec- 
tricity; what  is  meant  by  the  term  "blow  a 
fuse." 

10.  A  woman  who  was  ironing  with  an  electric 
iron  set  the  iron  down  on  a  nearby  stove. 
There  was  a  flash  and  following  this  no  lights 
could  be  obtained  in  the  house.  Determine  the 
reasons  for  this. 


X.  Communication 

A.  Problems  and  Experiences 

1.  To  learn  most  important  methods  of  commun- 
ication. 

B.  Suggested  Activities 

1.  Discuss  methods  of  communication  as  conver- 
sation, the  written  or  printed  word,  the  tele- 
phone, the  telegraph,  the  radio. 

2.  Examine  pictures  of  ancient  writing.  Compare 
with  present  script. 

3.  Find  the  name  of  the  inventor  of  printing;  of 
the  telephone,  telegraph,  radio. 

4.  Pupils  report  distant  points  from  which  they 
have  received  letters ;  telephone  messages,  tele- 
graph messages;  from  which  they  have  heard 
messages  over  the  radio. 

5.  Discuss  advantages  of  present  methods  for 
communication  over  those  of  a  hundred  years 
ago. 

XI.  Fire 

A.  Problems  and  Experiences 

1.  To  learn  how  to  secure  a  successful  fire  in  the 
open. 

B.  Suggested  Activities 

1.  Review  material  respecting  fire  in  Grades  IV-V. 

2.  Consider  need  for  knowing  i)urposes  for  which 
fire  is  intended,  as  for  cooking ;  for  lighting. 

3.  Consider  preparation  of  fire  for  each  purpose. 

Note:  Sources  for  securing  information  respecting  this 
topic  include  Scouting  for  Girls,  Official  Handbook  of  the 
Girl  Scouts,  the  Girl  Scouts,  Inc.,  189  Lexington  Avenue, 
New  York  City;  Ernest  Thompson  Seton,  The  Book  of 
Woodcraft,  Doubleday,  Doran  and  Company,  Garden  Citv, 
New  York. 

XII.  Transportation 

A.  Problems  and  Experiences 

1.  To  determine  why  the  dirigible  and  the  air- 
plane stay  in  the  air;  why  they  have  great 
value  as  a  means  of  transportation. 

B.  Suggested  Activities 

1.  Discuss  following  points :  Is  gas  in  dirigible 
heavier  or  lighter  than  air?  What  is  the  use 
of  the  engine  in  a  dirigible? 

2.  Determine  why  a  stone  or  other  heavier-than- 
air  object  will  travel  in  the  air  some  distance 
if  thrown  into  the  air  with  force. 

3.  Apply  this  principle  to  the  airplane. 

4.  Answer  these  questions : 

Why  does  the  airplane  fall  to  the  ground 
when  the  engine  stops  running? 
Why  is  it  important  that  the  airplane  be  as 
light  as  it  can  be  made  with  safety? 
Why  may  the  dirigible  continue  in  the  air 
when  its  engine  stops  if  conditions  are  favor- 
able ;  what  dangers  arise  if  the  engine  stops 
working  ? 

5.  Discuss  relationship  of  the  development  of  the 
airplane  and  dirigible  to  a  larger  acquaintance 
with  people  in  other  parts  of  the  world. 

Desiralle:  Film:  Transportation.  Commercial 
Museum,  Philadelphia.  Free. 
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XIII.  Good  Eoads 

A.  Problems  and  Experiences 

1.  To  determine  the  characteristics  of  a  good 
road. 

B.  Suggested  Activities 

1.  Pupils  note  new  hard-surfaced  highways  over 
which  they  pass  when  riding  in  an  automobile. 
Report  such  pieces  of  road  to  class. 

2.  If  there  is  a  new  hard-surface  highway  in  the 
neighborhood  measure  width  of  this  highway 
and  width  of  shoulder. 

3.  Determine  why  it  is  advisable  to  have  a  wide 
shoulder. 

4.  Determine  why  new  roads  are  built  thicker  at 
the  edges  than  in  the  center. 

5.  Correlate  above  with  safety  education. 

6.  Pupils  note  composition  of  improved  highways 
over  which  they  ride.  (State  Department  of 
Highways  defines  improved  highways  as  high- 
ways "which  are  dustless  and  have  a  hard 
riding  surface  fit  for  travel  in  all  kinds  of 
weather.  Such  a  definition  includes  bitumi- 
nous concrete,  bituminous  macadam,  brick  and 
sheet  asphalt  and  the  cement  concrete  high- 
ways, but  earth,  shale,  gravel,  stone  roads  are 
classed  as  unimproved") 

7.  Find  how  the  macadam  road  got  its  name. 

Desirable:  Safety  film,  Keystone  Automobile 
Club,  Philadelphia,  Pennsylvania.  Free. 

XIV.  Am 

A.  Problems  and  Experiences 

1.  To  learn  meaning  of  the  term  vacuum. 

B.  Suggested  Activities 

1.  Obtain  a  tin  can  with  a  cover  that  presses  into 
the  top  of  the  can.  Cans  of  this  type  are  often 
used  as  containers  for  paint  and  molasses. 
Barely  cover  the  bottom  of  can  with  water  and 
set  over  stove  or  other  source  for  heat.  Lay 
cover  on  lightly  but  do  not  press  down. 

2.  When  the  steam  from  the  water  fills  the  can 
remove  from  stove  and  tightly  press  down 
cover.  The  steam  has  driven  out  most  of  the 
air  and  as  the  can  cools  this  steam  will  con- 
dense and  become  water  again  and  the  can  will 
contain  little  or  no  air.  The  pressure  of  the 
air  on  the  outside  will  crumple  the  can. 
(Downing,  Our  Physical  World,  Longmans, 
Green  and  Company,  p.  Ill) 

3.  Boil  a  small  quantity  of  water  as  above.  Press 
down  cover  while  steam  is  flowing  freely.  Place 
a  little  flour,  cornstarch  or  similar  material 
in  a  spoon  and  hold  close  to  cover  while  it  is 
being  removed.  Why  is  the  flour  or  other 
material  drawn  into  the  can?  Why  must  the 
vessel  chosen  for  this  experiment  be  a  strong 
one. 

4.  Find  reasons  for  thunder. 

5.  Explain  principle  of  suction  pump  used  to 
clean  out  stopped  up  drain  pipes. 

6.  Define  the  term  vacuum. 


XV.  Barometer 

A.  Problems  and  Experiences 

1.  To  learn  how  air  pressure  is  measured. 

B.  Suggested  Activities 

1.  Examine  barometer  and  determine  principle 
upon  which  it  works. 

2.  Compare  type  of  measurement  made  with  ba- 
rometer with  type  of  measurement  made  with 
thermometer. 

3.  On  blackboard  or  cardboard  organize  a  weather 
chart  as  follows :  First  column,  date  and  hour 
of  report ;  second  column,  reading  of  ba- 
rometer; third  column  reading  of  thermome- 
ter; fourth  column,  weather  (cold,  warm,  clear, 
cloudy,  rainy,  windy  or  other  descriptive 
terms) . 

4.  Carry  on  this  ^weather  chart  for  a  month  or 
more. 

5.  Note  relation  between  barometer  and  various 
types  of  weather. 

6.  Discuss  the  following  questions :  Suppose  it  is 
very  warm  in  one  area  and  considerably  cooler 
in  an  area  two  hundred  miles  south  of  the 
first  area,  toward  which  direction  is  the  wind 
likely  to  blow? 

7.  Discuss  tornadoes  and  hurricanes  in  terms  of 
the  above. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Are  any  pupils  planning  to  visit  some  of  the  beautiful 
spots  or  natural  objects  reported  by  pupils  who  had  seen 
them  during  the  Summer? 

2.  Is  the  ability  of  the  pupils  in  the  class  to  identify 
flowers,  trees,  and  birds  a  satisfactory  one? 

3.  Were  enough  Tussock  Moth  egg  nests  destroyed  to 
appreciably  lower  the  damage  to  trees  caused  by  the  larvae 
of  this  moth? 

4.  Has  the  work  of  the  class  as  it  related  to  the  White 
Pine  blister  rust  been  of  a  practical  character? 

5.  Do  the  pupils  in  the  class  sense  the  changes  in  com-, 
munication  and  transportation  that  have  taken  place  within 
the  last  century? 

6.  Were  the  experiments  with  air  successful? 

7.  Did  the  pupils  find  a  relationship  between  the  barom- 
eter and  the  weather? 

8.  Organize  tests  covering  facts  that  you  think  pupils 
should  know  as  a  result  of  the  Autumn  study  of  science. 

WINTER 

I.  Light 

A.  Problems  and  Experiences 

1.  To  prove  that  light  travels  in  a  straight  line. 

B.  Suggested  Activities 

1.  Review  work  in  Grade  V  respecting  light. 

2.  Note  the  straight  lines  in  a  ray  or  beam  of 
sunlight. 

3.  Note  the  straight  lines  going  out  in  all  direc- 
tions from  an  electric  street  light  or  other 
light  when  it  is  raining  or  snowing.  (The 
beams  of  light  illuminate  the  rain  drops  or 
snow  flakes  and  they  are  thus  visible). 

4.  Pupils  try  the  following  experiment : 

Out  out  one  end  of  a  pasteboard  box  such  as  a  shoe  box. 
Paste  tightly  over  this  end  a  piece  of  white  tissue  paper 
or  tracing  paper  or  tracing  cloth.  In  the  center  of  the 
other  end  bore  a  tiny  hole  like  a  pin  hole.    Set  the  box  on 
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the  sill  of  an  open  window,  pin  hole  toward  the  light. 
Throw  a  dark  cloth  over  the  head  and  the  end  of  the  box 
covered  with  tracing  paper  so  that  no  light  can  get  to  eyes 
except  that  which  comes  through  the  pin  hole.  On  the 
tracing  paper  an  inverted  Image  of  the  landscape  will  be 
seen. 

Answer  these  questions :  Why  is  the  image  of  the  land- 
scape inverted?  (Imagine  a  string  attached  to  the  top  of 
the  highest  point  in  the  landscape,  pulled  through  the  pin- 
hole and  continued  until  it  touches  the  back  of  the  box ; 
Imagine  a  string  attached  to  the  lowest  part  of  the  land- 
scape and  continued  in  the  same  way.  This  principle  ap- 
plies to  the  whole  of  the  landscape.)  Why  do  we  see  the 
inverted  image  on  the  back  of  the  box  and  see  the  land- 
scape in  proper  position  if  we  look  directly  at  it?  (The 
light  rays  enter  the  eye  as  they  enter  the  pin  hole  in  the 
box.  Within  the  eye,  however,  there  is  provision  through 
which  the  inverted  image  is  corrected.) 

II.  Farm  Animals  and  Poultry 

A.  Problems  and  Experiences 

1.  To  find  how  the  State  helps  to  keep  farm 
animals  healthy ;  why  the  State  requires  tuber- 
culous cattle  to  be  killed. 

2.  To  find  how  the  State  helps  to  keep  poultry 
healthy. 

B.  Suggested  Activities 

1.  Discuss  illnesses  of  which  pupils  know  that 
may  be  caused  by  eating  unhealthful  food. 

2.  Discuss  these  questions :  Why  Ls  it  dangerous 
to  drink  milk  from  a  cow  that  has  tuberculosis  1 
"Why  does  the  State  through  the  Bureau  of 
Animal  Industry  inspect  cattle  and  cause 
tuberculous  animals  to  be  killed?  How  are 
hog  cholera  losses  reduced?  What  does  the 
Bureau  of  Animal  Industry  do  to  control 
diseases  among  poultry? 

III.  Scientific  Helps  in  the  Home  and  School 

A.  Problems  and  Experiences 

1.  To  learn  the  principles  of  the  electric  toaster, 
waffle  iron,  and  flatiron. 

2.  To  determine  how  science  helps  us  to  learn 
easily  and  correctly. 

B.  Suggested  Activities 

1.  Review  previous  materials  on  science  in  the 
home. 

2.  Discuss  advantage  of  electric  toaster,  waffle 
iron,  and  flatiron. 

3.  Explain  why  the  electric  toaster,  waffle  iron, 
and  flatiron  generate  heat. 

4.  If  there  is  no  electricity  in  neighborhood, 
examine  pictures  of  these  home  helps. 

5.  List  scientific  helps  used  by  the  class  such  as 
maps,  globes,  books,  phonograph. 

6.  Answer  this  question :  Why  are  maps,  globes 
and  books  included  in  a  list  of  scientific  class- 
room helps. 

7.  List  scientific  helps  not  available  to  the  class 
that  the  class  would  like  to  have  (This  topic 
should  be  worked  out  with  the  scientific  helps 
that  the  school  possesses  as  a  center). 

IV.  Sun,  Moon  and  Stars 

A.  Problems  and  Experiences 

1.  To  find  why  it  is  so  cold  at  the  Poles. 

2.  To  learn  how  Peary  and  Byrd  reached  the 
Poles. 


3.  To  find  reasons  for  eclipses  of  the  moon  and 
sun. 

B.  Suggested  Activities 

1.  Answer  the  following: 

a.  When  Peary  discovered  the  North  Pole  in 
what  part  of  the  sky  did  he  see  the  North 
Star. 

b.  Why  are  the  two  stars  in  the  front  of  the 
bowl  of  the  Big  Dipper  sometimes  called  the 
pointers. 

2.  With  light  and  globe  show  why  it  is  so  cold  at 
the  North  Pole  and  at  the  South  Pole ;  why 
the  Sun  when  seen  appears  far  from  the 
Zenith. 

3.  Tell  how  Peary  reached  the  North  Pole ;  how 
Byrd  reached  the  South  Pole. 

4.  Cut  out  a  disk  to  represent  the  sun. 

Show  with  shadows  of  tw^o  balls,  one  represent- 
ing the  earth  and  one  representing  the  moon, 
reasons  for  an  eclipse  of  the  sun  and  for  an 
eclipse  of  the  moon. 

V.  Heredity 

A.  Problems  and  Experiences 

1.  To  apply  the  principle  of  heredity  to  human 
beings. 

B.  Suggested  Activities 

1.  Review  points  respecting  heredity  in  previous 
grades. 

2.  Determine  some  reasons  why  people  are  proud 
of  heathly  ancestors ;  of  well  behaved  aneestoi^. 

3.  Consider  whether  or  not  people  desire  to  be- 
queath good  health  to  their  children ;  how 
parents  may  be  most  certain  to  do  this ;  at  what 
age  people  should  begin  to  build  up  good  health 
and  good  morals  to  bequeath  to  their  children. 

VI.  The  Making  op  Books,  Magazines,  and  News- 
papers 

A.  Problems  and  Experiences 

1.  To  find  principal  developments  in  history  of 
printing. 

B.  Suggested  Activities 

1.  Find  how  books  were  made  before  the  inven- 
tion of  printing.  Discuss  beauty  of  some  of 
these  books  both  as  to  lettering  and  illustra- 
tions. 

2.  Examine  pictures  of  pages  from  these  books. 
Try  to  see  any  such  books  in  neighborhood. 

3.  Discuss  reasons  why  books  made  in  this  way 
would  be  expensive. 

4.  Discuss  present-day  methods  for  making  pic- 
tures for  books,  magazines,  and  newspapers. 

5.  Make  trip  to  publishing  plant  if  one  is  con- 
veniently near. 

6.  Find  meaning  of  linotype. 

7.  Organize  main  points  in  the  printing  of  a  book 
or  newspaper. 

8.  Give  main  points  in  the  life  of  Johannes  Gut- 
tenberg,  the  inventor  of  printing. 

Desirable:  Films:  The  Making  of  a  Book,  J.  C. 
Winston  Company,  Philadelphia,  Pennsylvania; 
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Making  a  Newspaper,  Roland  Rogers  Company, 
74  Sherman  Street,  Long  Island  City,  New  York. 
Free. 

VII.  Caves 

A.  Problems  and  Experiences 

1.  To  consider  especially  famous  eaves  in  other 
states  and  other  countries. 

B.  Suggested  Activities 

1.  Pupils  discuss  caves  in  Pennsylvania  that  they 
have  visited ;  caves  that  they  have  visited  in 
other  states  and  countries. 

2.  Discuss  Mammoth  Cave,  Luray  Caverns,  Carls- 
bad Cavern. 

3.  Examine  pictures  of  famous  caves  in  the 
United  States  and  in  other  parts  of  the  world. 

4.  Organize  a  travel  route  for  the  purpose  of 
visiting  ten  of  the  most  famous  caves  in  the 
world. 

Desirable:  Stereographs  or  lantern  slides.  See 
Catalog  No.  26,  Keystone  View  Company,  Mead- 
ville,  Pennsylvania. 

VIII.  Prehistoric  2\nijials 

A.  Problems  and  Experiences 

1.  To  become  acquainted  with  some  prehistoric 
animals. 

B.  Suggested  Activities 

1.  Examine  pictures  of  prehistoric  animals. 

2.  Note  the  resemblance  between  the  mastodon 
and  mammoth  and  the  elephant. 

3.  Compare  the  size  of  these  animals  with  that 
of  the  present  day  elephant. 

4.  Find  whether  or  not  the  mammoth  and  mas- 
todon lived  in  Pennsylvania;  in  the  United 
States. 

5.  Discuss  how  we  know  that  these  animals  and 
others  now  extinct  once  lived  upon  the  earth 
and  where  they  lived. 

6.  Examine  pictures  of  the  Saber  Toothed  Tiger 
(Dinietis). 

7.  Discuss  possible  reasons  why  this  animal  has 
become  wholly  extinct. 

8.  List  nearest  museums  in  which  remains  of  pre- 
historic animals  may  be  seen. 

IX.  Science  in  the  Home 

A.  Problems  and  Experiences 

1.  To  find  how  the  vacuum  cleaner  helps  in  house- 
keeping. 

2.  To  find  how  it  works. 

B.  Suggested  Activities 

1.  Find  fan  in  vacuum  cleaner  which  creates  a 
vacuum  into  which  the  dirt  is  sucked.  Com- 
pare with  experiment  in  Autumn. 

2.  Discuss  the  use  of  the  vacuum  cleaner  in  re- 
lation to  saving  in  time  and  effort. 

X.  Leisure-Time  Science 

A.  Problems  and  Experiences 

1.  To  learn  some  ways  in  which  science  con- 
tributes to  leisure-time  interests  and  pursuits. 

B.  Suggested  Activities 

1.  Pupils  list  some  ways  in  which  science  con- 


tributes to  leisure-time  interests  and  pursuits, 
as  the  use  of  musical  instruments,  the  radio, 
the  moving  picture. 

2.  Pupils  in  class  who  have  had  opportunity  to 
SCO  moving  pictures  made  or  v\m  report  ex- 
periences to  class. 

3.  Pupils  with  radios  in  their  homes  report  in- 
teresting musical  programs  and  talks  that  they 
have  heard  recently. 

4.  Pupils  report  interesting  moving  pictures  that 
they  have  seen. 

5.  Pupils  report  whether  or  not  any  radio  talks 
that  they  have  heard  have  dealt  with  subjects 
that  they  have  studied  in  science.  If  such  talks 
are  not  given  class  write  letters  to  several 
radio  stations  urging  that  provision  for  this 
kind  of  material  be  made. 

6.  Discuss  a  good  use  of  leisure  time  for  the  pupil 
who  wishes  to  be  a  scientist. 

7.  Organize  a  Science  Fad  Exhibit  for  the  dis- 
play of  scientific  projects  carried  on  by  pupils 
in  their  leisure  time. 

XT.  Plants  and  Flowers 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  house  and  green- 
house plants  and  flowers. 

2.  To  learn  how  to  raise  greenhouse  plants  in  the 
homes. 

B.  Suggested  Activities 

1.  Master  identification  of  eight  house  or  green- 
house plants  or  flowers.  Look  especially  for 
plants  or  flowers  among  those  listed  for  Winter 
for  Grades  I-V,  Appendix. 

2.  Pupils  experiment  in  their  homes  and  in  school 
in  the  attempt  to  raise  successfully  flowers 
usually  produced  only  in  greenhouses  as 
AVinter  Roses,  Easter  Lilies.  Get  advice  of 
successful  growers  of  such  plants. 

3.  Pupils  bring  successful  plants  to  school  or 
pupils  visit  homes  in  which  such  plants  are 
successfully  grown. 

XII.  Birds 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  birds  that  remain 
in  community  during  the  "Winter. 

B.  Suggested  Activities 

1.  Note  birds  identified  in  Autumn  that  remain 
in  communitj^  during  Winter. 

2.  Note  Winter  foods  of  such  birds ;  where  they 
sleep ;  hoAv  they  protect  themselves  from  the 
cold. 

3.  Identify  three  birds  that  make  their  liome  in 
neighborhood  during  the  Winter  only.  Find 
Avhere  these  birds  make  their  nests. 

XIII.  Insect  Pests 

A.  Problems  and  Experiences 

.  1.  To  continue  a  consideration  of  the  control  of 
the  European  corn  borer. 

B.  Suggested  Activities 

1.  Decide  how  a  community  can  prevent  the  en- 
trance of  the  corn  borer;  how  it  can  control 
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its  spread  if  it  has  entered  the  community; 
whether  or  not  the  community  is  following 
these  precautions. 

XIV.  Trees,  Bushes 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  trees  and  bushes. 

2.  To  continue  study  of  the  White  Pine  blister 
rust. 

3.  To  find  how  to  determine  the  age  of  a  tree. 

4.  To  find  very  old,  famous  or  unique  trees  in 
neighborhood,  if  there  are  any  such. 

5.  To  note  such  trees  in  other  localities  that 
pupils  may  visit. 

B.  Suggested  Activities 

1.  Master  identification  of  ten  trees  found  in 
community  in  Winter  dress.  Look  especially 
for  trees  among  those  listed  for  Grades  II-V, 
Appendix. 

2.  Identify  five  fruit  trees  in  Winter  dress.  Look 
especially  for  Apple,  Peach,  Cheriy,  Plum  and 
Pear  trees. 

3.  Continue  to  care  for  apple  trees  that  have 
grown  from  seeds  planted  in  Grade  V. 

4.  Pupils  visit  a  fruit  tree  nursery,  if  feasible, 
and  find  how  the  nursery  secures  young  trees 
to  sell. 

5.  Learn  to  identify  two  hedges.  Look  particu- 
larly for  Barberry  and  Privet  Hedge. 

6.  Make  picture  that  includes  a  hedge. 

7.  Have  people  in  eommunitj"  removed  ribt  s  from 
their  yards  that  grow  in  the  neighborhood  of 
White  Pine  trees? 

8.  If  there  are  White  Pine  trees  in  neighborhood, 
write  article  for  press  pointing  out  the  rela- 
tion between  ribes  and  the  White  Pine  blister 
rust  and  urging  every  one  to  destroy  any  ribes 
that  grow  on  their  land. 

9.  Learn  how  to  find  the  age  of  a  tree.  (Illick, 
Common  Trees  of  Pennsylvania,  page  15.) 

10.  Find  age  of  trees  where  stumps  are  still  stand- 
ing. Estimate  number  years  it  took  tree  to 
grow  to  height  of  stump.  Add  to  number  of 
rings. 

11.  Find  trees,  if  there  are  any  such,  in  neighbor- 
hood that  may  have  started  to  grow  when  Wil- 
liam Penn  came  to  the  State ;  when  Washing- 
ton was  President  of  the  United  States. 

12.  Examine  material  in  Illick 's  Common  Trees  of 
Pennsylvania,  page  19-27.  Class  vi'^it  anv  trees 
mentioned  that  are  in  neighborhood  or  nearby. 
Individual  pupils  who  may  visit  any  others  of 
these  trees  report  experiences  to  class. 

XV.  Science  on  the  Farm 

A.  Problems  and  Experiences 

1.  To  determine  eharactertistics  of  a  scientific 
farm. 

2.  Compare  modern  methods  of  planting,  cultivat- 
ing, and  harvesting  with  methods  of  pioneer 
times. 

3.  To  consider  the  merits  of  scientific  farming. 

B.  Suggested  Activities 

1.  List  the  eharactertistics  of  a  scientific  farm- 


house ;  for  example,  modern  bathroom,  running 
water  throughout  house,  furnace,  electricity. 

2.  Pupils  describe  farmhouses  that  they  consider 
especially  convenient  and  suitable,  if  they 
know  any  such. 

3.  Examine  pictures  illustrating  modern  farming. 

4.  Examine  pictures  showing  methods  of  farming 
in  ancient  times  and  in  backward  countries  at 
the  present  time. 

5.  Suggest  methods  through  which  farms  may 
be  electrified. 

6.  Inquire  of  a  farmer  whose  farm  is  electrified 
how  he  secures  electricity  and  in  what  ways 
he  uses  it. 

7.  Discuss  what  the  scientific  farmer  does  to  as- 
sure good  seed ;  to  control  insect  pests  and 
plant  diseases. 

8.  Determine  why  it  pays  to  be  a  scientific 
farmer. 

Desirable:  Stereographs  showing  primitive  agri- 
culture. Catalog  28,  pp.  9-13,  Keystone  View 
Company,  Meadville,  Pennsylvania.  Stereo- 
graph.s  showing  modern  methods  of  agriculture, 
Catalog  28,  pp.  9-13,  Keystone  View  Company, 
Meadville,  Pennsylvania. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Was  the  experiment  with  light  beams  a  success? 

2.  Do  you  think  the  pupils  in  the  class  are  beginning  to 
think  in  terms  of  the  responsibility  of  the  individual  for 
bequeathing  good  health  and  good  morals  to  his  children? 

3.  Are  your  pupils  interested  in  pre  historic  animals  as 
a  result  of  their  study  of  such  animals? 

4.  Are  your  pupils  able  to  make  the  identifications  set 
up?  Are  they  interested  in  the  control  of  insect  pests  and 
plant  diseases? 

5.  Are  your  pupils  finding  the  work  in  science  so  inter- 
esting that  attention  to  the  work  in  hand  is  a  natural  sit- 
uation? 

6.  To  what  degree  are  pupils  in  the  class  using  their 
leisure  time  in  scientific  pursuits? 

7.  Were  you  successful  in  the  experiment  relating  to 
eclipses  of  the  earth  and  moon? 

8.  Organize  tests  covering  points  in  season's  work  that 
you  think  pupils  should  know. 

SPRING  AND  SUMMER 

I.  Seeds 

A.  Problems  and  Experiences 

1.  To  find  how  the  State  protects  planters  from 
inferior  seeds. 

2.  To  determine  how  immunization  may  be  de- 
veloped in  seeds. 

B.  Suggested  Activities 

1.  Disciiss  results  if  the  seed  used  for  planting  a 
piece  of  land  with  hay  seed  is  made  up  of  one- 
half  hay  seed  and  one-half  seeds  of  Aveeds. 

2.  Consider  means  through  which  people  who  use 
seeds  may  be  protected  from  inferior  seeds. 
(Pennsylvania  Department  of  Agriculture, 
Bui.  507,  Explanation  of  Pennsylvania  Seed 
Law ;  and  Report  of  Seed  Analysis ;  Compila- 
tion of  laws  Relating  to  Agriculture  and  the 
Laws  Administered  by  the  Department  of 
Agriculture.) 
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3.  If  although  applied  several  times,  vaccination 
for  smallpox  fails  to  ''work''  on  an  individual 
what  conclusion  may  we  reach.  (That  at  the 
present  time  the  person  vaccinated  is  immune 
to  smallpox.) 

4.  "What  does  the  physician  seek  to  find  out  when 
he  gives  the  Schick  test  for  Diphtheria? 

5.  If  this  test,  although  applied  several  times, 
fails  to  show  a  reaction  what  may  we  conclude 
with  respect  to  these  individuals  ? 

6.  Some  types  of  potatoes  are  not  affected  by  po- 
tato wart.  How  would  you  describe  such 
potatoes?    (Immune  from  potato  wart.) 

How  does  bean  mosaic  aifect  plants?  Some 
beans  are  immune  to  bean  mosaic.  (Diseases 
and  Insects  of  Garden  Vegetables,  U.  S.  De- 
partment of  Agriculture,  Farmers'  Bulletin 
No.  1371.) 

Occasionally  a  Chestnut  tree  is  not  attacked  by 
the  Chestnut  blight  in  spite  of  the  fact  that  all 
other  Chestnut  trees  in  the  vicinity  are  at- 
tacked and  eventually  killed.  What  is  likely 
to  be  true  of  such  a  tree. 

7.  Suggest  means  through  which  there  are  possi- 
bilities of  seeds  or  plants  being  developed  that 
are  immune  to  certain  diseases. 

II.  Water 

A.  Problems  and  Experiences 

1.  To  determine  why  a  healthful  supply  of  water 
in  the  home  is  important. 

2.  To  determine  what  constitutes  a  scientific 
water  supply. 

B.  Suggested  Activities 

1.  If  the  community  has  a  common  water  supply 
find  out  -where  this  is  located  and  how  safety 
from  disease  organisms  (germs)  is  assured. 

2.  If  wells  are  the  usual  source  of  the  water  sup- 
ply in  the  community  find  out  how  they  are 
protected  from  disease  organisms  (germs). 

3.  Pupils  examine  wells  at  their  homes  if  they 
have  these.  Note  if  the  situation  of  the  weU 
is  likely  to  make  it  safe  from  possible  germs 
from  nearby  barns,  outhouses,  or  other  sources 
of  disease. 

4.  Examine  the  construction  of  the  well :  Is  the 
platform  constructed  so  that  water  cannot  flow 
back  into  the  well?  So  that  rain  cannot  wash 
dirt  or  germs  into  the  well  ?  Is  the  well  deep 
enough  so  that  water  coming  in  at  the  bottom 
is  likely  to  be  safe?  Are  the  walls  of  the  well 
water-tight  to  a  sufficient  depth? 

5.  Discuss  advisability  of  boiling  drinking  water 
if  there  is  a  possibility  of  its  coiitaining  dan- 
gerous germs. 

6.  Consider  drinking  water  supply  for  the  school 
from  sanitary  standpoint. 

7.  Organize  a  set  of  requirements  for  a  healthful 
community  water  supply ;  for  healthful  wells. 

8.  If  there  is  a  central  water  supply  for  the  com- 
munity visit  the  source  of  this  supply  if  con- 
veniently near. 

9.  Define  a  scientific  central  water  supply ;  a  sci- 
entific well. 


Desirable:  Film:  Your  Glass  of  Water.  Penn- 
sylvania Board  of  Censors.  Harrisburg.  Penn- 
sylvania. Free. 

III.  Fish 

A.  Pi'oblems  and  Experiences 

1.  To  find  what  the  State  does  to  keep  streama 
stocked  with  fish. 

2.  To  study  some  nationally  valuable  fish. 

B.  Suggested  Activities 

1.  Find  two  or  three  areas  if  there  are  any  such 
in  neighborhood  that  are  likely  to  make  good 
fish  ponds. 

2.  Decide  minimum  size  of  such  a  fish  pond. 
(Disappointment  usually  results  from  ponds 
less  than  an  acre  in  area.) 

3.  Pupils  build  a  tiny  fish  pond  on  a  sandtable 
or  out  of  doors  following  directions  suggested 
in  the  bulletin,  Fish  Ponds  for  Land  Owners, 
p.  7-8,  State  Board  of  Game  Commissioners. 

4.  Visit  owners  of  fish  ponds  if  there  are  any 
nearby. 

5.  Give  main  points  in  the  life  history  of  the  Eel ; 
Shad. 

6.  Class  make  an  illustrated  booklet  of  the  life 
history  of  the  Salmon  including  canning  in 
the  factory. 

7.  Find  in  what  part  of  the  country  the  Cod  is 
found  in  large  numbers. 

8.  Li.st  other  nationally  valuable  fish. 

9.  Find  what  the  State  does  to  keep  the  streams 
stocked  with  fish. 

Desirable:  Films:  The  Yellow  Perch,  Pennsyl- 
vania State  Board  of  Censors,  Harrisburg, 
Pennsylvania.  Free.  Films:  Brook  Trout, 
Pennsylvania  Board  of  Censors,  Harrisburg, 
Pennsylvania.  Free. 

IV.  Soils 

A.  Problems  and  Experiences 

1.  To  find  type  of  soil  best  suited  to  different 
kinds  of  crops  grown  in  neighborhood. 

B.  Suggested  Activities 

1.  Place  in  bottles  three  or  four  different  kinds 
of  soils  found  in  neighborhood. 

2.  Note  condition  and  types  of  crops  planted  on 
soils  of  each  kind. 

3.  Try  to  determine  type  of  soil  upon  which  dif- 
ferent kinds  of  crops  seem  to  grow  best. 

V.  Birds 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  birds. 

2.  To  extend  study  of  protective  coloring  among 
birds. 

B.  Suggested  Activities 

1.  Note  birds  identified  in  Autumn  that  nest  in 
community. 

2.  Determine  whether  or  not  these  birds  have  pro- 
tective colorings. 

3.  Note  whether  the  colors  of  the  male  or  the 
female  bird  are  more  generally  protective. 

4.  Decide  why  protective  coloring  for  the  female 
bird  is  a  special  advantage. 
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5.  Observe  at  least  five  birds  that  come  to  nei^jh- 
borhood  for  Spring  and  Summer  only.  Note 
particularly  birds  included  in  lists  for  Grades 
I-VI,  Appendix. 

6.  Each  pupil  choose  a  bird  for  special  Summer 
study. 

7.  Correlate  unit  with  Bird  Day  Program. 

VI.  Gardens 

A.  Problems  and  Experiences 

1.  To  plan  flower  and  vegetable  gardens  for  the 
home  and  school. 

B.  Suggested  Activities 

1.  Pupils  report  successful  home  gardens  for 
previous  year. 

2.  Each  pupil  plan  a  flower  and  vegetable  garden 
for  his  home  yard,  if  this  is  feasible. 

3.  Plant  garden  as  planned. 

4.  Class  plan  for  school  gardens  if  their  estab- 
lishment is  feasible.  (Summer  care  is  a  re- 
quisite for  a  successful  school  garden) 

VII.  Flowers 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  garden  flowers  and 
wild  flowers. 

2.  To  determine  wild  flowers  that  should  be  pro- 
tected. 

3.  To  learn  principal  parts  of  a  flower. 

B.  Suggested  Activities 

1.  Master  identification  of  fourteen  garden  flow- 
ers. Look  especially  for  flowers  among  those 
listed  for  Spring  and  Summer,  Grades  I-V, 
Appendix. 

2.  Identify  eight  wild  floAvers  that  bloom  in  the 
Spring  and  Summer.  Look  particularly  for 
flowers  among  those  listed  for  Spring  and  Sum- 
mer, Grades  I-V,  Appendix. 

3.  Pupils  cheek  wild  flowers  that  they  know  on 
list  provided  by  teachers.  (Helpful  lists 
against  which  to  check  are  found  in  A  Survey 
of  Nature,  George  E.  Green ;  The  Slingerland- 
Comstock  Company,  Ithaca,  New  York;  p.  290 
ff.) 

4.  Pupils  double  check  wild  flowers  that  they 
know  that  should  be  protected. 

5.  Make  pictures  of  five  wild  flowers  that  should 
be  protected. 

6.  Learn  to  recognize  two  species  of  Climbing 
Roses. 

7.  Locate  principal  parts  of  a  flower:  Calyx, 
petals,  stamen,  pistil. 

8.  Discuss  function  of  each  part. 

9.  Note  that  all  flowers  do  not  contain  both  of 
these ;  that  the  stamens  and  pistils  are  some- 
times on  different  flowers  or  even  on  different 
plants.  (The  pumpkin  is  an  example  of  the 
first;  the  Allan  thus  tree  of  the  second) 

10.  Discuss  ways  in  which  pollen  is  carried  to  flow- 
ers that  contain  pistils  only. 

Desirahle:  Stereographs  of  flower  parts.  Send 
for  list  to  Keystone  View  Company,  Meadville, 
Pennsylvania. 


VIII.  Weeds 

A.  Problems  and  Experiences 

1.  To  consider  damage  done  by  weeds. 

B.  Suggested  Activities 

1.  Discuss  effect  of  weeds  on  production. 

2.  Pupils,  observe 

(a)  Pieces  of  fertile  land  almost  or  entirely 
overgrown  with  weeds. 

Cb)  Planted  areas  in  which  production  is  les- 
sened because  of  weeds. 

3.  Discuss  need  for  destruction  of  w^eeds  growing 
on  unused  land. 

4.  Determine  methods  through  which  weeds  may 
be  kept  down  in  cultivated  fields. 

IX.  Community  Lawns 

A.  Problems  and  Experiences 

1.  To  find  how  to  secure  good  lawns. 

B.  Suggested  Activities 

1.  Review  points  respecting  grass  in  Grade  V. 

2.  Report  good  home  lawns. 

3.  Committee  visit  good  lawns  reported  and  de- 
cide three  best  among  these  lawns. 

4.  Pupils  whose  lawns  have  been  chosen  report 
type  of  seed  used  and  care  given  to  lawn. 

X.  Insect  Garden  Pests  and  Diseases 

A.  Problems  and  Experiences 

1.  To  identify  principal  garden  diseases  and  in- 
sect pests  on  Spring  plants. 

2.  To  find  how  to  prevent  and  destroy  such  dis- 
eases and  insect  pests. 

B.  Suggested  Activities 

1.  Review  material  in  previous  grades  respecting 
insect  pests. 

2.  Collect  and  place  in  cages  or  glass  receptacles 
principal  insect  pests  found  in  neighborhood 
with  plant  or  flower  upon  which  it  is  feeding. 

3.  Note  conditions  under  which  above  insects  are 
most  numerous :  in  shade,  in  sunlight,  in  damp 
weather,  in  dry  weather. 

4.  Consult  people  in  neighborhood  who  are  in- 
terested in  cultivation  of  flowers,  fruits  and 
vegetables  as  to  their  methods  for  prevention 
and  extermination  of  insect  pests. 

5.  Make  a  chart  with  drawing  of  each  of  these  in- 
sect pests  in  first  column,  name  of  pest  in  sec- 
ond column,  names  of  principal  plants  it  at- 
tacks in  third  column,  and  method  for  its  pre- 
vention and  eradication  in  the  fourth  column. 

6.  Observe  diseased  plant  growths. 

7.  Identifjf  most  common  diseases  found. 

8.  Consult  people  in  neighborhood  who  have  good 
growths  of  plants  that  these  diseases  attack 
as  to  methods  used  to  protect  their  gardens. 

9.  Make  chart  for  plant  diseases  in  neighborhood 
similar  to  chart  for  insect  pests. 

XI.  State  Forests 

A.  Problems  and  Experiences 

1.  To  find  why  the  State  Forests  have  been  estab- 
lished. 
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2.  To  find  why  National  Forests  have  been  estab- 
lished. 

3.  To  consider  the  pleasure  of  outdoor  life. 

4.  To  find  opportunities  for  establishing  a  sum- 
mer camp  or  home  in  the  State  Forests. 

B.  Suggested  Activities 

1.  Discuss  reasons  for  the  establishment  of  State 
and  National  Forests. 

2.  Find  nearest  counties  that  contain  State  For- 
ests ;  the  county  that  has  the  largest  area  of 
State  Forests;  the  second  largest;  the  third 
largest.  (Pennsylvania  Department  of  Forests 
and  Waters.  Bui.  37,  The  State  Forests  of 
Pennsylvania,  p.  5) 

3.  Locate  National  Forests  within  Pennsylvania. 
(Allegheny  and  Tobyhanna  Forests.  Total  of 
more  than  235,000  acres). 

4.  Locate  some  other  National  Forests  in  the 
United  States.    (See  encyclopaedias) 

5.  Pupils  who  have  visited  State  or  National  For- 
ests report  their  experiences. 

6.  Find  name  of  Pennsylvania  State  Department 
organized  to  preserve,  extend  and  take  care  of 
trees  and  forests ;  of  the  National  Department 
organized  for  national  work  in  the  same  fields. 
Write  to  Superintendent  of  Documents,  Wash- 
ington, D.  C.  (ten  cents)  for  list  of  scientific 
and  nature  study  publications  by  this  depart- 
ment. Pupils  examine  these  lists  and  send  for 
any  bulletins  desired. 

7.  How  are  State  Forests  protected  from  fire  and 
other  dangers? 

8.  Discuss  following  topics  : 

The  pleasures  of  a  vacation  spent  in  a  forest 
area. 

The  advantages  of  a  camp  site  in  a  State  For- 
est ;  of  a  permanent  camp  site. 

How  permanent  camp  sites  may  be  obtained  in 
the  State  Forests. 

(Pennsylvania  Department  of  Forests  and 
Waters,  Circular  34,  State  Forest  Camp  Sites 
in  Pennsylvania,  p.  5) 

9.  Read  in  the  bulletin.  In  Penn's  Woods,  Bui.  31, 
Pennsylvania  Department  of  Forests  and 
Waters,  the  history  of  the  nearest  State  Forest 
Park  and  aLso  of  any  State  Forest  Parks  that 
pupils  may  have  visited. 

10.  List  interesting  subjects,  such  as  birds  and 
flowers,  that  people  who  camp  in  the  State 
Forests  may  observe  and  study. 

11.  Read  State  Forest  rules.  (Pennsylvania  De- 
partment of  Forests  and  Waters,  Bui.  31,  In 
Penn's  Woods;  Circular  34,  State  Forest  Camp 
Sites  in  Pennsylvania) 

12.  Write  a  short  play  illustrating  a  vacation 
spent  in  a  State  Forest.  Illustrate. 

13.  Correlate  State  Forests  with  Arbor  Day. 

Desirable:  Film:  In  Penn's  Woods,  Pennsyl- 
vania Board  of  Censors,  Harrisburg,  Pennsyl- 
vania. Free. 


XII.  Trees 

A.  Problems  and  Experiences 

1.  To  extend  identification  of  trees. 

2.  To  learn  how  trees  maintain  life. 

3.  To  learn  how  to  bud  or  graft  an  apple  tree. 

B.  Suggested  Activities 

1.  Master  identification  of  ten  trees  in  Spring  and 
Summer  dress.  Look  especially  for  trees 
among  those  listed  for  Grades  II-V,  Appendix. 

2.  Discuss  how  trees  maintain  life.  (Illick,  Com- 
mon Trees  of  Pennsylvania,  The  Food  of  Trees, 
page  8) 

3.  Identify  five  fruit  trees  as  they  appear  in  the 
Spring  and  Summer.  Look  particularly  for 
the  following :  Apple,  Peach,  Cherry,  Plum, 
Pear  trees. 

4.  Note  difi^erences  in  Spring  between  Poison  Su- 
mach and  Harmless  Sumach. 

5.  Discuss  other  possible  poisoning  of  skin 
through  trees,  plants  and  vines  found  in  neigh- 
borhood. 

6.  Find  how  to  graft  and  how  to  bud  young  fruit 
trees.  (Among  other  sources,  Our  Farm 
World,  Chapter  VIII,  Longmans,  Green  and 
Co.,  New  York) 

7.  Find  whether  apple  growers  in  neighborhood 
recommend  budding  or  grafting. 

8.  If  the  apple  trees  planted  in  Autumn  of  Grade 
V  are  ready,  bud  or  graft,  as  advised,  with 
type  of  apple  desired. 

9.  Correlate  unit  with  Spring  Arbor  Day. 

XIII.  Science  in  the  Home 

A.  Problems  and  Experiences 

1.  To  find  how  the  electric  fan  works; 

2.  To  find  how  the  thermos  bottle  and  the  fireless 
cooker  help  to  preserve  and  prepare  food. 

B.  Suggested  Activities 

1.  Explain  what  happens  when  an  electric  fan  is 
connected  with  the  electric  current. 

2.  Determine  how  the  electric  fan  cools  the  air. 

3.  Explain  the  principle  of  the  thermos  bottle; 
the  fireless  cooker.  Discuss  ways  in  which  they 
help  in  the  home. 

XIV.  Conservation  of  Wild  Life  and  Plants 

A.  Problems  and  Experiences 

1.  To  consider  changes  in  animal,  bird  and  plant 
life  due  to  destruction  by  man. 

2.  To  determine  the  characteristics  of  a  good 
sportsman. 

B.  Suggested  Activities 

1.  Story  of  extermination  of  the  bison  as  an  ex- 
ample of  the  extermination  of  animals. 

2.  Story  of  the  extermination  of  the  passenger 
pigeon  as  an  example  of  the  extermination  of 
birds. 

For  tlie  teacher :  The  following  information  respecting 
the  passenger  pigeon  is  fallen  from  the  Classroom  Teacher, 
Vol.  8,  p.  267,  The  Classroom  Teacher,  Inc.,  Chicago,  Illi- 
nois :  "In  North  America,  within  the  last  hundred  years, 
six  species  of  birds  have  been  completely  exterminated.  The 
Great  Auk,  the  Eskimo  Curlew,  the  Passenger  Pigeon,  the 
Labrador  Duck,  the  Pallas  Cormorant,  and  the  Carolina 
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Parakeet  have  all  disappeared  before  the  direct  attacks  of 
man.  The  story  of  the  passenger  pigeon  is  the  most  spec- 
tacular, because  not  more  than  fifty  or  sixty  years  ago  there 
were  untold  millions  of  these  birds.  In  1869,  one  Michigan 
town  shipped  11,880,000  pigeons  in  forty  days.  Another 
Michigan  town  shipped  15,840,000  dead  birds  in  two  years. 
The  birds  were  shot,  netted,  and  clubbed,  and,  though  their 
numbers  ran  up  into  the  millions,  today  not  one  passenger 
pigeon  survives.  Can  we  learn  from  this  and  other  similar 
experiences  to  protect  our  wild  life?  Apparently  not,  for 
even  now  at  least  thirty  species  of  birds  are  threatened 
with  extinction  and  probably  have  not  been  seen  by  any 
member  of  your  class  anywhere  except  possibly  in  the  zoo. 
The  list  includes  the  Whooping  Crane,  the  American  Flam- 
ingo, the  Scarlet  Ibis,  the  Upland  Plover,  several  species 
of  Sandpipers,  the  Wood  Duck,  the  Heath  Hen,  the  Sage 
Grouse,  and  others." 

3.  Pupils  ask  their  grandparents  for  names  of 
birds  and  animals  that  were  common  when 
they  were  small  boys  and  girls,  that  have  en- 
tirely or  almost  entirely  disappeared  from  the 
neighborhood. 

4.  Discuss  reasons  for  establishment  of  state  game 
preserves  and  birds  refuges  in  Pennsylvania ; 
locate  nearest  such  refuges.  (Pennsylvania 
Board  of  Game  Commissioners,  Bui.  9,  A 
Year's  Program  for  Bird  Protection  in  Penn- 
sylvania). 

5.  Discuss  noted  game  preserves  and  bird  refuges 
in  other  parts  of  country ;  for  example,  the 
Bok  bird  refuge  in  Florida  (World  Almanac, 

^  1929). 

^6.  Individual  pupils  report  bird  or  game  refuges 
which  they  have  visited. 

7.  Discuss  reasons  for  scarcity  of  plants  and  flow- 
ers that  are  listed  as  needing  protection  in 
Preservation  of  Wild  Flowers  in  Pennsylva- 
nia, published  by  the  Pennsylvania  Depart- 
ment of  Agriculture,  Harrisburg,  Pennsyl- 
vania. 

8.  Discuss  the  following  questions  : 

Why  has  the  State  Legislature  made  laws  for 
the  protection  of  plants  and  flowers?  (These 
laws  are  also  included  in  above  bulletin).  What 
is  the  duty  of  every  good  citizen  who  may  see 
any  person  breaking  this  law? 

9.  Discuss  the  following  Honor  Code  of  the  Woods 
and  Waters  prepared  by  a  member  of  the 
Pennsylvania  Board  of  Game  Commissioners. 

Honor  Code  of  the  Woods  and  Waters 

First  of  all,  "play  fair"  with  all  outdoors.  Be  a  real 
sportsman  to  all  the  world,  whether  man  or  beast  or  bird 
or  flower. 

Have  a  proper  contempt  for  the  killing  of  wild  life  for 
sale,  and  refuse  to  buy  wild  game  or  trophies  in  the  market : 
a  true  sportsman  kills  his  own  game,  and  then  kills  only 
for  himself  and  family. 

No  matter  how  much  fish  or  game  the  law  allows  as  a 
bag  limit,  take  no  more  than  you  reasonably  need.  Make 


your  aim  not  merely  to  see  how  much  you  can  catch  or 
kill,  but  conservation  and  propagation  for  another  day,  both 
for  yourself  and  for  the  generations  yet  to  come.  Fish 
are  not  all  of  fishing  nor  "meat  in  the  pot"  any  great  part 
of  hunting. 

Never  pull  wild  flowers  recklessly  or  to  let  them  wither 
and  be  thrown  away.  Never  be  such  a  "poor  sport"  as  to 
gather  wild  flowers  for  sale. 

Never  rob  a  bird's  nest.    It  is  both  cruel  and  unfair. 

Be  careful  never  to  do  anything  that  may  start  a  forest 
fire.  It  kills  valuable  timber  that  it  will  take  many  years 
to  grow  again.  It  spoils  the  beauty  of  the  outdoors,  and 
destroys  the  cover  and  protection  for  birds  and  wild  ani- 
mals. It  often  burns  up  the  nests  and  young  of  birds,  and 
even  burns  up  young  game  animals. 

Never  fish  or  hunt  on  farm  lands  without  the  owner's 
permission.  Never  leave  gates  open,  nor  injure  nor  alarm 
the  farmer's  cattle,  nor  shoot  near  his  house  or  his  stock, 
nor  take  his  fruit,  nor  trample  down  his  crops.  Not  only 
respect  the  farmer's  rights  yourself,  but  report  to  him  and 
assist  him  in  bringing  to  justice  any  others  who  break  the 
laws  protecting  these  rights. 

Never,  under  any  circumstances,  shoot  until  you  see 
clearly  what  you  are  shooting  at,  and  that  you  are  in  no 
danger  of  shooting  any  human  being. 

Obey  all  laws,  whether  you  think  they  are  reasonable  or 
not.  Laws  are  "the  rules  of  the  game"  that  men  have 
worked  out  by  their  experience  in  trying  to  live  together  in 
civilized  society.  Though  you  may  think  it  would  improve 
the  game  if  some  of  the  rules  were  changed,  yet  be  sports- 
man enough  to  "play  with  the  team"  and  "play  by  the 
rules  of  the  game"  till  they  are  changed  in  the  proper  way. 

Desirable:  Film:  Wild  Life  Conservation,  Penn- 
sylvania Board  of  Censors,  Harrisburg,  Pennsyl- 
vania. Free. 

Helps  For  The  Teacher  In  Evaluating  Progress 

1.  Are  your  pupils  able  to  make  the  identification  sug- 
gested? 

2.  Were  pupils  successful  in  their  attempts  to  set  up 
gardens  and  grow  house  plants? 

3.  Are  they  interested  in  the  preservation  of  wild  flowers 
and  plants?  Do  you  think  they  will  report  infractions  of 
the  laws  respecting  picking  or  breaking  shrubs  or  flowers 
that  they  may  observe? 

4.  Are  any  pupils  in  the  class  planning  to  camp  in  a 
State  Forest  during  the  Summer?    Have  any  permanent 
camp  sites  in  State  Forests  been  obtained  as  a  result  of 
the  study  of  this  topic? 

5.  Have  any  additional  scientific  helps  for  the  home 
been  added  in  the  homes  of  pupils  as  a  result  of  the  study 
of  this  subject? 

6.  Were  the  pupils  in  the  class  interested  in  the  Honor 
Code  of  the  Woods  and  Waters?  Do  you  think  they  will 
practice  this  code? 

7.  Has  the  growing  and  budding  or  grafting  of  apple 
trees  been  successful?  Are  pupils  interested  in  caring  for 
these  trees  in  the  future? 

8.  Examine  the  course  of  study  in  science  for  Grade  VII. 

9.  Are  your  pupils  ready  to  take  up  the  material  in  this 
course?  Do  you  feel  that  the  study  of  science  has  stimu- 
lated the  practice  of  desirable  character  traits? 

10.  Organize  tests  covering  points  covered  during  the 
year  that  you  think  the  pupils  in  the  class  should  know. 
Remove  any  difliculties  that  these  tests  may  indicate. 

11.  Do  pupils  know  the  State  bird?    The  State  tree? 
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Appendix 

BIRDS 


GRADE 

PERMANENT 

MIGRANT 

WINTER  ONLY 

I 

Starling 

Robin 

II 

Hairy  Woodpecker 

Scarlet  Tanager 
English  Sparrow 
Crow 

III 

Goldfinch 

White-breasted  Nuthatch 

House  Wren 
Meadowlark 
Bluebird 
Purple  Grackle 
Bronze  Grackle 
Baltimore  Oriole 

IV 

Song  Sparrow 
Cardinal 

Catbird 

Red-headed  Woodpecker 
Barn  Swallow 
Chipping  Sparrow 
Field  Sparrow 
Cowbird 
Phoebe 

Tree  Sparrow 
Slate  Colored  Junco 
Golden  Crowned  Kinglet 

V 

Blackcapped  Chickadee 
Screech  Owl 
Great  Horned  Owl 

Ovenbird 
Redstart 

Ruby -Throated  Humming  Bird 
Brown  Thrasher 
Cerulean  Warbler 
Northern  Flicker 

Tree  Sparrow 
Slate  Colored  Junco 
Golden  Crowned  Kinglet 

VI 

Game  Birds : 

Bob  White  (Quail,  Partridge) 
Ring-necked  Pheasant 
Ruffed  Grouse 

APPENDIX  41 
FOREST  AND  ORNAMENTAL  TREES 

GRADE                                                                                              SPECIES  OF  TREE 

I 

Pussy  Willow 
Hickory 

II 

Oak 

Weeping  Willow 
Hemlock 

Arbor  Vitae  (Cedar) 

Cottonwood 

Hawthorn 

TTT 
111 

oUg<ir  iudpic  \LldL\l) 

Silver  Maple  (soft) 
Birch 

Black  Walnut 
Tulip  Tree 
Locust 
Pawpaw 
Box  Tree 

IV 

Stag  Horn  Sumach 
Smooth  Sumach 
Poison  Sumach 
Horse  Chestnut 
Elm 

Butternut 

Hornbeam  (Ironwood) 
Black  Gum 

V 

Red  Oak 
wniie  uaK 
Witch  Hazel 

A  oh 

AUanthus 
American  Holly 
Buttonwood 
Sassafras 
Catalpa 

VI 

Ten  Trees 
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FLOWERS 

HOUSE  OR  GREEN- 


GRADE 

SEASON 

.    GARDEN  FLOWERS 

HOUSE  PLANTS 

I 

A.utumn 

Marigold 

M^Q  ci'iiT't'in  m 
(loLUI  LIUIXI 

Winter 

Poinsettia 
Geranium 

Spring  and  Summer 

Bachelor's  Button 
Forget-me-not 
Easter  Lily 
Crocus 

II 

Autumn 

Mignonette 

Phlox 

Sunflower 

Winter 

Carnation 
Rose 

Rubber  Plant 

Spring  and  Summer 

Garden  Pinks 
Lily  of  the  Valley 
Pansy 
Tulip 

Snapdragon 
Portulaca 

III 

Autumn 

Poppy 

Gladiolus 

Cosmos 

Winter 

Chrysanthemum 
Begonia 
A.zalea 
Fuschsia 

Spring  and  Summer 

Sweet  William 

Columbine 

Honeysuckle 

Bleeding  Heart 

Iris 

Lilac 

IV 

Autumn 

Salvia 
Uanna 

Morning  Glory 
Aster 

Sweet  Alyssum 

Winter 

Maiden  Hair  Fern 
Boston  Fern 
Fan  Palms 
Gloxinia 

Spring  and  Summer 

Peony 
Snowball 
Wisteria 
Verbena 
Sweet  Peas 

V 

Autumn 

Scabiosa 

Zinnia 

Dahlia 

Chinese  Lantern 
Phlox — annual 

w inter 

Orchid 
Calla  Lily 
Hydrangea 
Caladium 

Spring  and  Summer 

Rose 

Clematis 

Delphinium 

Petunia 

Tuberose 

Hollyhocks 

Autumn 

Fourteen  Garden  Flowers 

Winter  | 

Eight  House  or 
Greenhouse  Plants 

Spring  and  Summer 

Fourteen  Garden  Flowers 
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WILD  FLOWERS 


GRADE 

A  TTTTTAfV 

SPRING  AND  SUMMER 

I 

Dandelion 
♦Arbutus 
Buttercup 

II 

Goldenrod 

Ox-eye  Daisy  (White  Daisy) 

Red  Clover 

Touch-me-not 

Violet 
Bluet 

Spring  Beauty 
Crane's  Bill 
Milkweed 
♦Marsh  Marigold 

III 

Black-eyed  Susan  (Yellow  Daisy) 
Thistle 

Evening  Primrose 

♦Bloodroot 
*Dogwood 

♦Dog's  Tooth  Violet 
*Lady's  Slipper 
Wild  Rose 
Bouncing  Bet 
Yellow  Pond  Lily 
Toothwort 
Ground  Ivy 
*Dwarf  Cornel 
*Coral  Root 
Moth  Mullein 

IV 

Queen  Anne's  Lace 
Butter  and  Eggs 
Yarrow 

*Ladies  Tresses 

Indian  Pipe 

*iJutchman's  Breeches 

Squirrel  Corn 

♦Trillium 

Wild  Blue  Phlox 

Skunk  Cabbage 

♦Bluebell 

Devil's  Paint-Brush 
False  Solomon's  Seal 
Early  Saxifrage 
♦Columbine 
Self  Heal 
♦Showy  Orchid 
♦Dragon's  Mouth 

V 

♦Closed  Gentian 

Water  Lily 

♦Fringed  Gentian 

May  Apple 

Wild  Aster 

Jack-in-the-Pulpit 

Witch  Hazel 

♦Mountain  Laurel 
♦Turk's  Cap  Lily 

Wild  Ginger 
♦Hepatica 

Rue  Anemone  (Wild  Flower) 

Wild  Strawberry 

Arrowhead 
Boneset 
♦Rhododendron 

Cattail 
♦Cardinal  Flower 
♦Pogonia 

VI 

Four  Wild  Flowers 

Eight  Wild  Flowers 

♦Wild  Flowers  that  should  be  protected. 


